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1.0 EXECUTIVE SUMMARY 

In January 1983 the Texas Department of Water Resources contracted with 

Lockwood, Andrews, & Newnam, Inc. in association with Environmental Science and 

Engineering, Inc. and Harding Lawson Associates to conduct a remedial site 

investigation at the French Limited abandoned hazardous waste site. The 

22.5-acre site is located in Northeast Harris County, approximately 2 miles 

from Crosby, Texas. It is triangular in shape bordered on the northwest by 

U.S. Highway 90 and on the south by Gulf Pump Road. 'l'he Riverdale Subdivision 

lies iuanediately to the southwest and bas an active population of approximately 

100 people. East of Riverdale and immediately south of the site, Harris County 

operated a sanitary landfill in the 1960 1 s on an 18.5-acre site. A portion of 

the landfill site is currently used on an intermittent basis as a pipe storage 

yard. The remaining areas surrounding the site are largely undeveloped with 

numerous abandoned sand pits and low-lying swampy areas. Some commercial 

timber operations and mineral exploration have been conducted in the past 

immediately north of the site. Indiscriminate dumping of household garbage and 

comuercial refuse is prevalent along area roads and ditches. The area plays 

host to sport fish~rman as well as water sport enthusiasts on the nearby lakes 

and ponds and the San Jacinto River. 

Operations at the French Limited site were conducted between 1966 and 1972 

during which time approximately 2.5 million cubi~_ feet 9f industrial wastes 

were received. '!be majority of this waste was deposited in an unlined pit, 

formerly an active sand piti however, some wastes were stored upon arrival in 

several large tanks and burned in an open pit process. The disposal site was 

_.,'operated under a temporary permit issued by the Texas Water Qua~ity Board. 

This permit was revoked and French Limited was ordered to cease operations in 

1973 after extensive public hearings and legal proceedings. As part of the 

settlement, French Limited was ordered to remove all of the site structures, 

taQkage, and process equipment. The site was deeded to the state as a part of 

the oettlement. 

The 100-year floodplain of the San Jacinto River encompasses the entire site, 

and the river has completely inundated it at least four times in the recent 

past. During one of these flood events, the dike su~rounding the waste pit was 
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overtopped and breached, and contaminated sludges were discharged into an 

adjacent slough. An emergency action repaired the dike and pumped the majority 

of the discharged sludges back into the pit. The floating portion of these 

sludges was removed and disposed of during a later planned removal. 

A broad sandy deposit, approximately 40 to SO feet thick, underlies the site 

and forms a shallow aquifer upon which many of the local inhabitants rely for 

drinking water. Ground water in the shallow aquifer has been heavily · 

contaminated in the areas immediately surrounding the waste pit by leaching 

action of the sludges. The ground water in the• areas around the contaminated 

slough and south of the main waste pit indicate a nuch lower level of 

contamination. Residents of the nearby Riverdale community have in the past 

complained of organic odors, oily sheens, and bad taste in the drinking water 

from shallow wells. 

Dewatering operations at surrounding sand pits has resulted in numerous shifts 

in area groundwater gradients with the subsequent spread of contaminants. At 

this time, significant groundwater contamination appears to be moving from the 

main waste pit to the south. Contaminants in the shallow ground water 

include: 

• Volatile organic compounds 

- Benzene 

- Numerous chlorinated hydrocarbons 

• Base/neutral organic compounds 

- Naphthalene 

- Other polynuclear aromatics 

• Phenols 

• Heavy Metals 

- Chromium 

- Copper 

- Lead 

- Zinc 

Underlying the shallow aquifer, separated by approximately 70 feet of a hard, 

highly plastic clay, is a 30-foot thick sand stratum. Ground waters in this 

aquifer appear to have no contamination. 
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Underlying the two aquifers previously discussed and separated by several 

hundred feet of clay are the Chicot and Evangeline aquifers, the primary 

drinking water source for metropolitan Houston. These aquifers appear to be in 

little danger of i~ediate contamination, however should they become 

contaminated a large number of people could potentially be affected. 

The surface of the site can be separated into distinct geographical areas, 

based upon land use or topography: 

• The main waste pit; 

• The slough immediately north and west of the pit; 

• The slough and d~ainageways north of U.S. Highway 90; 

• The Riverdale Subdivision; 

• The Old Harris County Landfill; and 

• The abandoned sand pit and drainageway south of the site. 

The main waste pit covers an area approximately 8 acres in size and has an 

average depth of approximately 10.6 feet. The pit contains approximately 

48,000 cubic yards of sludges and contaminated sediments and approximately 24.5 

million gallons of contaminated water. The sludges are composed of a wide 

variety of organics including the following: 

• Volatile organic compounds 

- Benzene and benzene derivatives 

- Numerous chlorinated hydrocarbons 

• Base/neutral organic compounds 

- Naphthalene 

- Other polynuclear hydrocarbons 

• PC;Bs (at greater than SO ppm levels) 

• Metals 

- Zinc 

- Chromium 

The water quality in the pit appears to vary with the season; however, the 

contamination in the water is of the same nature as that in the sludges, except 

at a much lower level (ppb versus ppm). Contamination in the pit water was 

generally restricted to the lower layers (from bottom to approximately 

mid-depth). 

• 
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The slough north of the main waste pit runs along the south side of U.S. 

Highway 90 from about the mid-point of the waste pit to a point approximately 

700 feet from the westernmost portion of the pit. It is approximately 100 feet 

wide at its widest point but is generally 50 feet wide with depths ranging from 

4 to 6 feet. The slough received the majority of wastes from the main pit when 

the dike was breached. Sediments in the slough exhibit the full range of 

contaminants found in the main pit sludges, but at much lower concentrations. 

Soils along the banks of the slough are littered with patches of dried.and 

semi-dried sludges of similar composition and contaminant levels as those found 

in the pit. Surface waters do not appear to be affected, except for trace 

concentrations of metals (primarily chromium, copper, and zinc). 

The slough north of U.S. Highway 90 is hydraulically connected to the slough 

north of the main waste pit during high water. This slough includes the 

"fishing hole" beneath the U.S. Highway 90 bridge immediately north of the main 

waste pit. From the "fishing hole" the slough runs in a westerly direction 

along the north side of the highway for a distance of approximately 1,500 feet. 

It is generally 30 feet wide with depths ranging from.4 to 10 feet. The slough 

is drained by a broad swampy drainageway extending from the northwest corner of 

the fishing hole north and west towards the San Jacinto Riv~r. Sediments in 

the slough exhibited trace concentrations of several base/neutral compounds and 

PCBs. The higher levels of contamination were seen in the sediments taken from 

locations hydraulically closer to the main waste pit. Surface waters were free 

of organic contamination but had low level concentrations of several metals. 

Fish tissue from specimens taken in the fishing hole indicated a low level 

bioaccumulation of PCBs and some metals. 

Sediment samples taken in the drainageway draining the slough exhibited trace 

concentrations of PCBs and several base/neutrals similar to those found in the 

main waste pit sludges. A soil sample taken from the dry bank of the 

drainageway indicated trace concentrations of PCBs and two phthalate 

compounds. 

The Riverdale Subdivision lies immediately southwest of the site across Gulf 

Pump Road. During flood events water flowing down the slough from the site 
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discharges into the subdivision. Pond sediments and soils from dry drainage 

ditches indicated trace concentrations of PCBs and several phthalates. Fish 

tissue from speciments taken on a pond in the subdivision indicated a low level 

bioaccumulation of PCBs and some metals. The primary concern in Riverdale is 

the shallow ground water upon which most of the residents rely for drinking 

water. Groundwater samples from two residences and one monitoring well located 

in the subdivision indicated no organic contaminiation at the time of sampling. 

Adjacent to the Riverdale Subdivision to the east is a closed Harris County 

sanitary landfill. The landfill appears to be leaking leachate into the ground 

water south and downgradient of the French Limited site. At this time the 

ground water beneath the landfill is downgradient of both the site and the 

Riverdale Subdivision. 

Directly south approximately 300 feet from the French Limited site and adjacent 

to the old landfill is an abandoned sand pit. This pit drains into a marshy 

area connected to a well-defined drainageway approximately 300 feet to the 

south. The drainageway flows to the south and west approximately one mile to 

another small body of water, Rickett Lake. This entire area is on the flow 

path of flood waters moving across the French Limited site. Sediment samples 

taken from the lake immediately south of the site indicated trace 

concentrations of one volatile aromatic and several base/neutral organic 

compounds similar to those found in the main waste pit sludges. Surface water 

in the abandoned sand pit showed no organic contamination, however trace 

concentrations of several metals were found. Fish tissue from specimens taken 

from the lake indicated a low level bioaccumulation of PCBs and some metals. 

Sediments samples taken at key points along· the drainageway and in Rickett Lake 

indicated trace concentrations of PCBs and several phthalate compounds. 

The population most likely to be affected by this contamination includes: 

· • Residents in the nearby Riverdale Subdivision; 

• Sport fishermen that frequent the fishing hole under U.S. Highway 90, 

and sloughs and some of the abandoned sand pits in the area; and 

• Harris County Precinct 2 maintenance personnel. 
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The pathways by which these people may become exposed to the contamination are: 

1. Consunption of contaminated ground water; 

2. Ingestion of contaminated aquatic species and plants; and 

3. Direct contact with contaminated soils and surface water. 

Of the pathways, the first is probably the most significant. Unlike the last 

two, groundwater contamination has the potential to increase and spread outward 

unhindered with time. This movement will occur as long as a sufficient 

concentration of the contaminant mass remains within the French Limited site, 

and could eventually (as it has in the past) result in contamination of the 

drinking water supply for local residents. 
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The French Limited site consists of an abandoned waste impoundment located on a 

22.5-acre tract approximately two miles southwest of Crosby. Texas. The site 

is in Harris County. 20 miles east-northeast of Houston in the floodplain of 

the San Jacinto River (see Figure 2-1). The French Limited site is about 

16 miles northwest of Galveston Bay. 

2.2 SITE HISTORY 

The site received about 100,000 barrels of industrial waste per year for six 

years between 1966 and 1972. The majority of this waste was disposed of in an 

unlined pit approximately 8 acres in size. Water in the pit had a pH of 2.3 on 

February 1, 1971, and contained S50 parts per million (ppm) iron (dissolved), 

1,400 ppm chlorides, and over 8,000 ppm total dissolved solids. Three monitor 

wells installed by French Limited near the pit (reported to be 17 to 28 feet 

deep) contained total dissolved solids ranging from 1,060 to 2,150 ppm. The 

locations of these wells are unknown. Residential wells in and around the 

Riverdale Subdivision contained total dissolved solids ranging from 87 to 

381 ppm (Public Hearing Record, February 22, 1971). Prior to this Public 

Hearing, area residents had complained for some time about tastes and odors in 

their well water. Many residents were hauling in drinking and domestic water 

supplies. The property was deeded to the State of Texas following extensive 

litigations and French Limited's final bankruptcy in 1973. 

The site has been flooded by the San Jacinto River in 1969, 1973, 1979, and 

May 1983. The flood of 1973 flushed some contaminated water out of the pit 

without any complaints of damage to the downstre• ecology. lbe flood of 

April 1979, caused a breach in the northern dike of the pit, providing an 

avenue for the discharge of contaminated sludges into the adjacent swamp north 

of :the pit. The May 1983 flood oc~urred after the sampling for the investiga

tion described in this report was performed. The berms around the main waste 

pit were inundated with approximately 2 feet of water. A previously-installed 

oil boom, fencing and vegetation along the berm helped to contain the floating 

oily residues, and very little appeared to have escaped the main pit area. 
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Preliminary remedial actions have been taken since the 1979 flood to repair the 

dike which was breached and to prevent further discharge of contaminants. A 

limited effort was completed in 1982 to collect and remove scum and floating 

oily residues from the swampy area north o( the dike. A portion of these 

floating oily residues was left contained behind a floating boom at the west 

end of the main pit. Following the flood of May 1983, these floating oily 

residues behind the boom were removed from the site by the USEPA to reduce 

risks during future floods. 

Sampling and inspection of the ?yench Limited main pit in June 1976 revealed 
I 

that water was at a pH of about 7.5 1 and TOC averaged about 116 ppm. Sludges 

in the water of the pit exceeded 2 feet in depth, and contained 1,066 ppm total 

organic carbon (TOC) and 10,464 ppm zinc (TDWR Memorandum; July 9, 1976). The 

Harris County Pollution Control Board collected data in 1979 which indicated 

that the water quality in shallow residential wells near the site had improved 

considerably since 1971 (TDWR Memorandum, December 11, 1979). 

In December 1982, the Texas Department of Water Resources contracted with the 

LAN/ESE/BIA tean to perform a remedial investigation and feasibility study of 

the F~ench Limited site. 

2. 3 ENVIRONMENTAL SETrING OVERVIEW 

The site lies about 10 feet above mean sea level and is about one mile east of 

the San Jacinto River. The surface drainage is aouthwest to the San Jacinto 

River. The soils are made up of sands to a depth of approximately 65 feet and 

clays from 65 to 125 feet. A deep aquifer exists in a confined sand stratum 

below a depth of 125 feet. The Upper Water-Bearing Zone beneath the site 

resides near surface in the shallow sands. The prevailing water surface in the 

disposal pit appears to conform to the water table in this Upper Water-Bearing 

Zone. 

Forest canopy vegetation of this area consists of loblolly pine, slash pine, 

water oak, willow oak, elm, green ash, cottonwood, sweetgum, and in-the wetter 

areas bald cypress. The dominant plant on site is sesban, a leguminous shrub 

which is conmon in disturbed wet areas of the region. 
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Deer and small mammals, such as cottontail rabbit, skunk, fox, raccoon and 

opossum are comnon. Harris County is a wintering place for geese, ducks, 

egrets, herons, rails, coots, gallinules, and other migratory birds. 

Land use in the county is divided between cropland, pasture, and range 

10 

(40 percent); forest (15 percent), with most of the remaining area being urban. 

Rice, grain sorghum, corn, cotton, beef cattle, and timber are the principal 

agricultural products, and oil refining is the chief industry. Harris County 

is also one of the nation's leading producer of chemicals, fertilizers, and 

insecticides. Galveston ~ay supports coiaercial fishing and shellfish harvesting. 

2.4 OBJECTIVES 

The work program for the French Limited site was structured into two phases: 

investigation of site conditions (Phase I); and, if appropriate, evaluation of 

engineering feasibility of site control measures (Phase 11). The purpose and 

objectives of the site investigation were to characterize the site in terms of: 

1. waste mat~rials present, 

2. magnitude and extent of contamination, 

3. rate and direction of waste migration, 

4. target receptors, and 

5. site geology and hydrology. 

The o~jective of the feasibility study are to develop and evaluate alternative 

re~edial measures considering technical feasibility, economic factors, 

environmental impacts, regulatory constraints and timeliness of completion. 

This report discusses the investigation of site conditions conducted during 

Phase I. Two field sampling and analysis periods are covered by this report. 

The first intensive field investigation occurred in April 1983, when ground and 

surface waters as well as sludges, sediments, soils, and fish tissue were 

studied. This sampling was supplemented by further detailed sampling in 

November 1983. Air monitoring with an RNU photoionization detector at the 

beginning of Phase I indicated very low to undetectable levels of volatile 

gases in the air around the French Limited site. On this basis, further air 

monitoring studies were not utilized to characterize the site. 

t 
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The French Limited site is located immediately east of the intersection of 

U~S. Highway 90 and Gulf Pump Road, southwest of Crosby, Texas and east of 

Barrett, Texas. The triangul~r site·comprises 22.481 acres out of the Humphrey 

Jackson Labor Survey, Abstract 37 (see Figure 3-1). It is bordered on the 

south by Gulf Pump Road, on the northwest by U.S. Highway 90, and on the east 

by a 17.96-acre tract owned by 

The predominant feature on the site is an approximately 8-acre pit completely 

surrounded by an earthen dike. A small pit lies east of the main pit, and 

sloughs and swampy areas are located west, north, and east surrounding the pit. 

The most prominent of the smaller pits is the one due east of the site and the 

borrow pit north of the site under U.S. Highway 90. Two entrances off Gulf 

Pump Road provide access to a dirt road which rings approximately 

three-quarters of the main pit. Access to the north side of the main pit is by 

means of this road. 

The area immediately surrounding the site is largely undeveloped with numerous 

abandoned sand pits and large swampy areas. The Riverdale Subdivision lies to 

the southwest of the site across Gulf Pump Road. The subdivision consists of 

acreage lots with residential housing. Adjacent to the Riverdale Subdivision 

to the e~st is a pipe storage yard located on an unimproved 36.919-acre tract 

out of the Reuben White Survey, Abstract 84 and owned by William Waitkus. 

Adjacent to the pipe storage yard due south of the main waste pit is a pit or 

pond approximately 3 acres in size. The remaining tracts of land south of Gulf 

Pump load are undeveloped with brushy veaetation, and intermittent swampy areas 

predominate. The east side of the site is largely dense woods with 

int~rmittent swampy areas, garbage dumps, and some abandoned sand pita. North 

of the aite, acroas U.S. Highway 90 the property ia undeveloped, densely 

wooded, and awampy. This tract of land, 344.71 acres out of the Humphrey 

Jackson Labor Survey, Abstract 37 ia owned by Debois, Inc. with -

acting as Trustee. 
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An aerial photograph of the French Limited site vicinity is shown in 

Appendix A. A boundary and topographic map is also included in Appendix A. 

3.2 TOPOGRAPHY 

The topography of the site and the surrounding area was analyzed using aerial 

photographs, USGS topographic maps and the Enviromnental Geologic Atlas of the 

Texas Coastal Zone--"Galveston-Houston Area," issued by the Texas Bureau of 

Economic Geology. This analysis was supplemented by ground reconnaissance. 

The area surrounding the site contains three distinct natural topographic 

zones, each having different geological conditions and supporting a slightly 

different environmental and biological assemblage (see Figure 3-2). The three 

zones are simply a manifestation of the natural ground surface elevation and 

its relationship to the fluvial system of the nearby San Jacinto River. 

The natural zones have been significantly influenced by man-made features and 

structures. Dominant man-made topographic features such as roadbeds, drainage 

ditches, sand quarry pits, and indiscriminant dumping have changed the natural 

ground surface and altered the natural hydrological and biological conditions 

in the vicinity of the site. 

Zone I--Zone I consists of the river floodplain that extends from the 

San Jacinto River to approximately 800 feet east of the main waste pit. The 

natural ground surface in the area varies from a high of approximately Elevation 

25 feet msl (Elevations refer to Mean Sea Level Datum, 1963 Survey) in Riverdale 

subdivision to a low in the site area of approximately Elevation 10 feet. This 

zone has developed through deposition from natural flooding and overbanking of 

the river. Drainage is generally poor, and the area is flood prone. 

At the time of the aerial survey (March 1983), the water surface in the slough 

north of the main waste pit was at Elevation 9. 7 feet, and the water surface in 

the· main pit was at Elevation 10.6 feet. 

Man-made features.at the site are the most distinguishing topographic features 

of this zone. The main pit, with a water surface elevation of 10.6 feet, is 
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enclosed by a dike ranging in elevation from 13.9 to 17.4 feet. North of the 

pit, the road bed of U.S. Highway 90 ranges from Elevation 25.4 to 26.8 feet. 

South of the main pit is Gulf Pump Road which ranges from Elevation 12.J to 

17.2 feet. East of the site, Gulf Pump Road rises to an elevation of nearly 

40 feet. 

Another man-made topographic feature is the indiscriminant refuse dump along 

both sides of Gulf Pump Road southeast of the main pit that ranges in Elevation 

from 9.7 to 18.6 feet. 

Zone II--A transition zone occurs from the edge of the floodplain to the higher 

grasslands just west of the City of Barrett. This transition zone is slightly 

sloped, rising from Elevation 10 feet to approximately Elevation 45 feet over a 

1,000-foot distance. 'this zone is heavily wooded with mixed pine and hardwood. 

Although some of this zone contains marsh-like conditions typical of Zone I, it 

is mostly well-drained and slightly sloped. Surface soils consist of clay and 

sand • 

Zone III--From just west of Barrett to the Cedar Bayou Basin to the east, the 

area is generally flat prairie uplands with elevations ranging from 45 to 

55 feet. 'nlese are mostly cultivated lands. Uncultivated areas are overgrown 

by natural occurrences of native grasses, cactus, mesquite, huisache, and 

backberry. Geologically this zone is classified as interdistributary clays 

with belts of distributary and fluvial sands and silts • 

3.3 GEOLOGY 

3.3.l Regional Geology 

The French Limited site is in the Coastal Plain Region, which consists of 

sedimentary materials deposited by formerly and presently active geologic 

processes in deltaic, alluvial, eolian dune, bay-estuarine, and 

ba~~ier-island-shoreline systems (see Figure 3-3). The Southeast Texas portion 

of tbe ec;,astal Plain is underlain by a thick mass of sediments (in excess of 

30,000 feet) that are now slightly inclined downward toward the Gulf-; upper 

sections have been considerably eroded. Successively older geologic formations 

crop out progressively farther inland from the coast line. 
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The deposits of the Southeast Texas Coastal Plain belong chiefly to the 

Tertiary Period (70 million to J million years old), to the Pleistocene 

(3 million to 0.2 million years old) and to the Holocene (0.2 million years old 

to present) epochs. Holocene deposits in the site area consists of river 

alluvium. The Holocene deposits are underlain by the diff;rentiated formations 

(Beaumont, Montgomery, Bentley and Willis) of the Pleistocene epoch, which 

forms a very smooth, gently seaward tilted plain. The near surface formation 

is the Beaumont consisting of clays with interbedded silts and sands which have 

been deposited by river deltas and floodplains. Subsequent to their 

deposit~on, the soils were desiccated when the sea levels were much lower than 

they are now. Consequently, the soils are overconsolidated, generally have 

high strengths and typically have a blocky secondary structure with some 

slickensides. 

lbe low relief that characterizes the Coastal Plain is occasionally disrupted 

by entrenched streams. These include cut channels across the plain that are 

actively growing through headward erosion. 

The Houston area is located in a Seismic Zone O according to the Uniform 

Building Code. The primary geologic hazards in the area are subsidence 

caused by deep groundwater withdrawal and related ground faulting. Ground 

faults in the Houston area are generally inclined 60 to 75 degrees from the 

horizontal, extend downward for thousands of feet, and are roughly parallel to 

the coast. Based upon a review of available data sources, no known faults pass 

through the site area. 

Maximum subsidence in the Houston area has exceeded 8 feet over the last 

75 years. Based on elevation corrections of USGS Bench Mark D690, 

approximately 4,000 feet west of the site, the site subsided 0.93 feet between 

1963 and 1973 and 0.32 feet between 1973 and 1978. 

Elevations presented in this text are baaed on the 1963 datum. For a rough 

approximation of the 1983 elevations, subtract 1.5 feet from the 1963 

elevation. 
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The French Limited site is in the San Jacinto alluvial valley on the east side 

of the river. There are remnants of Early Holocene alluvial deposits 

(Deweyville Fonnation) at the surface (Figure 3-4) and beneath the site area. 

Most of the surficial deposits in the site, however, are later Holocene 

(Recent) alluvium. The alluviUlll has been deposited in a channel incised in the 

Pleistocene Beaumont Formation • 

As the river meander gradually moves across the valley, it erodes older 

deposits on the outside of the bend and deposits predominantly sandy material 

on the inside of the bend {point bar deposits). Eventually, the meander 

doubles back on itself and the river takes a direct path 1 cutting off the 

meander which then becomes an oxbow lake. During times of flood, the lake 

fills with finer material (silt and clay). As the river continues to meander 

back and forth across the valley, the older deposits are periodically cut into 

and new alluvium is deposited adjacent to the old. This process has resulted 

in the alluvial deposits encountered at the French Limited site. Accordingly, 

by the nature of their deposition, the grain size of the deposits varies 

laterally and vertically across the site. 

The river meander eroded the Beaumont Formation to depths of 20 to 55 feet in 

the site area. The alluvial deposits in this upper stratum are predominantly 

sands; however, silt and clay layers are also present. 

The Holocene alluvial deposits are underlain by the Beaumont Formation which 

consists predominantly of clay with some discontinuous silt and sand lenses 

generally less than a few feet thick. At a depth of approximately 125 feet 

(Elevation -110), a sand stratum is present that extends to the maximum depth 

explored during this investigation (1S5 feet). 

The.- limits of the river meander extend approximately 800 feet east of the main 

pit beyond which the Beaumont Formation is present at the ground surface. 
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Groundwater in the Coastal Plain Region occurs under both confined and 

unconfined conditions. Shallow aquifers in alluvial valleys are important 

sources of groundwater for limited rural domestic and livestock watering 

purposes. Wells in these aquifers are generally less than 50 feet deep, and 

typically yield a few gallons per minute. Although most of these small 

alluvial aquifers are unconfined, near-surface impermeable material may create 

localized confined conditions. Recharge of the unconfined aquifers is mainly 

from local infiltration of rainfall, runoff, and ponded water. Deeper ·confined 

aquifers are the source of large volume, municipal and industrial groundwater 

supplies in the area. These include the Chicot, Evangeline, and Jasper 

aquifers. The Chicot and Evangeline are the major aquifers in the a¥-a and 

consist of interbedded sands, silt and clays. 

The Chicot aquifer system includes the uppermost confined aquifers in the area 

and generally refers to all Quaternary deposits, including the unconfined 

alluvial aquifers, the confining Beaumont clay, and the underlying Montgomery 

Formation, Bently Formation and Willis sand. The thickness of the aquifer 

increases toward the Gulf from zero at the western edge of the Quaternary 

outcrop (80 miles from the Gulf) to over 1200 feet at the Gulf (see Figure 3-4 

and Plate El). The approximate altitude of water levels in wells completed in 

the Chicot Aquifer ·in the Spring of 1975 is presented on Figure 3-5 and 

Plate E2. 

The transmissivity ranges from zero to about 20,000 ft2/day, with storage 

coefficients ranging from 0.0004 in the confined area of the aquifer to 0.20 in 

the northern, unconfined area (Jorgensen, 1975). 

The Evangeline aquifer, comprised of Pleistocene deposits, imnediately 

underlies the Chicot. It is the most important source of fresh around water in 

the Houston metropolitan area. Although it has a lower hydraulic conductivity 

than the Chicot, the thicknesses are greater, up to about 2,000 feet near the 

Gulf of Mexico. The approximate altitude of water levels completed in the 

Evangeline aquifer.in the Spring of 1975 is presented on Figure 3-6 and 
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Plate E3. The transmissivity is greater than that of the Chicot aquifer over 

much of the area, ranging from 5,000 ft 2/day at the north edge of the plain 

to 15,000 ft2/day at the Gulf. Storage coefficients range from 0.0005 in the 

southern confined area to 0.20 in the northern unconfined area (Jorgensen, 

1975). 

The Evageline aquifer is underlain by the Burkeville confining layer of the 

Tertiary Flemming Formation. Below the Burkeville is the Jasper aquifer. 

Groundwater withdrawal in the region dates back to about 1890. During the past 

century, pumping of large quantities of water has caused significant declines 

of up to 400 and 500 feet in the lower Chicot and Evangeline aquifers, 

respectively. 

Recharge of the confined aquifers results primarily from direct infiltration in 

the aquifer outcrop areas. Only minor vertical recharge occurs through the 

confining beds overlying the aquifers. 

The Harris-Galveston Coastal Subsidence District identifies sixteen water wells 

within approximately 2 miles of the French Limited site. The well data is 

presented on Table 3-1 and their locations are shown on Figure 3-8. The 

minimum depth to the first screen interval for these wells is 200 feet. The 

closest major water well to the French Limited site is approximately 3,000 feet 

southeast of the site, and is the one mentioned earlier that is screened at 

200 feet. Figures 3-5 and 3-6 show four additional wells screened from 250 to 

300 feet that are imnediately ~owngradient of the site. 

3.4.2 Local Hydrogeology 

Two aquifers are present within the 155-foot depth investigated for this 

report: the Upper Aquifer, consisting of Holocene alluvial deposits, and the 

Lo~~r Aquifer consisting of a sand layer approximately 50 feet thick at a depth 

of approximately 125 feet. The two aquifers are hydraulically separated by 

approximately 75 feet of Pleistocene sediments consisting predominantly of 

clays. Both aquifers are considered a part of the Chicot aquifer. 
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Table 3-1. Area Puq,q Wells 

Well 
No. 

3CB2 Vomsand F;nterprises, Inc. 

1148 St. Regis Ccrporatiarl1ewsprint 

1144 St. R!gis CorporationNewsprint 

2343 Harris Ou\ty, M.U.D. 50 

2:J.5 Harris 0:Junty, M.U.D. 50 

1147 St. Regis Ccrporatia:tNewspt int 

3a;9 Harris O:ut.ty, M.U.D. 50 

2344 Harris County, M.U.D. 50 

1151 St. R!gis Paper Co.-southlani Division 

2920 Harris Oomty, M.U.D. 50 

2281 St. Clair, George N. 

3003 · 1mm Caq,aty, U.S.A. 

2252 Crosby M.U.D. 

3565 CmsbyM.U.D. 

23:)7 Crosby I.S.D. 

1792 Harris <bunty, M.U.D. 19 

'IUl'AL . 

--""' ..... <f 1111111"'" lllltm• ---- ---- --- -...~ __ ,._ ---
FRmCH84-S.5/06lln:'83-l.l 

D!pth 
State Eleva- Casi~ to 1st Total Year 

Well No. 1..atiblde ~itude tion Dimeter S-:reen tl!pth Drilled 

6.5-16-2 0 2952 O 95 415 45 8 0 315 1956 

65-16-1 0 295213 95 544 26 24 0 17li0 1966 

6.5-16-1 0 295216 95 6 5 45 24 858 1593 1966 

65-16-2 0 295216 95 :m 47 8 264 283 1970 

6.5-16-2 0 295216 95 340 47 6 J;l 282 1956 

65-16-1 0 295226 95 625 46 24 818 1568 1966 

6.5-16-2 0 295226 95 3J; 47 4 1979 

65-16-2 0 295229 95 l'f8 47 4 252 273 1953 

6.5- 8-7 5 295237 95 629 47 8 238 330 1965 

65-8-60 2952'.38 95 3\3 47 8 200 500 1977 

6.5- 8-7 0 2953 9 95 636 25 4 232 1970 

65- 8-6 0 295316 95 339 50 4 19 0 

65- 8--8 0 295319 95 359 47 6 250 1955 

6.5- 8-6 0 295319 95 359 46 10 400 500 1980 

6.5- 8-8 0 295350 95 359 49 4 348 368 1974 

6.5- 8-815 2954 2 95 454 35 20 810 1455 1973 

-------- --------

Awrox. 
82 lunp 

27925<XX>. 

431414286. 

431414286. 

4519600>. 

o. 
431414286. 

o. 
o. 
o. 

45196000. 

o. 
o. 

:1;425600. 

2642$00. 

o. 
~365000. 

1559776057. 
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In the site area, the Upper Aquifer extends from the ground surface to a 

maximum depth of 55 feet (Elevation -40 feet). The San Jacinto River Valley, 

which contains the Upper Aquifer, is approximately 2.5 miles wide in the site 

vicinity. The alluvial deposits consist primarily of fine to medium sands; 

however, discontinuous silt and clay layers are also present. Because of these 

discontinuous silt and clay layers, the Upper Aquifer, which is generally 

unconfined, may have localized areas where confined conditions exists. 

Groundwater levels in the Upper Aquifer in the site area are generally at/or 

near the ground surface with elevations ranging from approximately 7 to 

14 feet. In several areas, the groundwater level coincides with the water 

level in the numerous ponds, pits and marshes in the areas. Based on water 

levels recorded in monitoring wells at the site during 1983 and 1984, the 

groundwater level is relatively constant with fluctuations of only a few feet. 

The hydraulic gradient in the Upper Aquifer in the site area is relatively 

flat, on the order of 0.001 feet/feet to the north and southwest. Locally, the 

gradient will be higher over short distances, particularly when there are 

abrupt changes in the elevation of the ground surface, such as the sand pits, 

hillsides and creeks. lbe largest hydraulic gradient observed is between the 

main pit and the slough to the north, which is on the order of 0.06 feet/feet. 

The Lower Aquifer is under artesian conditions with a piezometric surface at 

approximately Elevation -67 feet. This level is approximately 81 feet below 

the ground surface and 46 feet above the top of the Lower Aquifer. Based on 

the thickness of the clay separating the two aquifers and the large difference 

in water levels, it appears that the two aquifers are hydraulically separated. 

the gradient appears to be on the order of 0.001 feet/feet toward the south. 

Beneath the site, the remainder of the Chicot aquifer is about 400 feet thick, 

ext~nding to approximately Elevation -500 feet and displays an average 

transmissivity of about 3,300 ft2/day (Jorgensen, 197S). nie piezometric 

surface of the confined unit near the base of the aquifer beneath the site was 

-about 100 feet below mean sea level in 1975 (see Plate E2). 
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The Evangeline aquifer is about 1,500 feet thick beneath the site, with a 

transmissivity of about 8,000 ft2/day. The piezometric surface beneath the 

site area was about Elevation -250 feet in 1975 (see Plate El). 

Piezometric levels in the deep confined aquifers beneath the site declined 

about 150 feet in the Chicot and 250 feet in the Evangeline between 1890 and 

1970 (Jorgensen, 1975). 

3. 5 SURFACE WATER 

The French Limited site experiences approximat~ly SO inches of rain per year, 

with the greatest seasonal rainfall occurring during the suamer months. 

Precipitation only slightly exceeds evaporation. 

The general surface water flow pattern in the area is southwest toward the 

San Jacinto River. The drainage of the site and adjacent areas is poor and 

generally dominated by man-made features such as roads, ditches, culverts, 

berms, pits, and garbage dumps or fill areas. ·The main waste pit and the east 

pit (see Figure 3-8) are bermed with no regularly flowing outlet. The main 

waste pit, however, does have an overflow which discharges directly into the 

fishing hole under U.S. Highway 90. The overflow was installed to prevent 

overtopping of the berms around the pit during heavy rains, and only flows 

under those conditions. 

The fishing hole beneath the U.S. Highway 90 bridge drains northward and then 

to the west along the north side of U.S. Highway 90. Flow passes through a 

series of marshes and culverts, just north of U.S. Highway 90, eventually 

reaching the San_Jacinto River some 6,000 feet to the west. The marsh area 

east of the French Limited main pit is also in this drainage area. Much of the 

Sikes Disposal Pits site also drains into this same watershed. 

The-.abandoned sand pit south of the site drains into a channel which enters 

Rickett Lake some 4,800 feet to the southwest. Rickett Lake is shown in 

Figure 3-2. The creek is the main natural drainageway for the area and likely 

influences the near-surface groundwater flow pattern. 



- - - - -- - - - ----- - - - - - .._, - --· 

- II 
RIVERDALE 

11 
SUBDIVISION II "1,1~ 

II 
II 
II 
II 

10 · ) 10 

Figure 3°8 
SURFACE WATER FEATURES 

FISHING .HOLE 

I 

20 

~ 
GULF PUMP ROAD 

\\ ' \\ 

40 

\\ 
\\ 
\\ 
\\ . 
~ 

0 SOO 4:· j ,,, j 
200 

tAOO 
j 

• 300 , ..... ,. 

1.SOO Fut 
j 

0 100 

Prepe,.d for: . 
TEXAS DEPARTMENT OF WATER 

RESOURCES 
FRENCH LIMITED SITE mn/ese/lll 

PROJECT NO. 1633-20COI 



i 
i 
I 
I ,. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I ., 
I 
I 
I 

FRENCH84-S.l/0613EST3.10 

29 

The San Jacinto River south of the Lake Houston Dam is under the tidal 

influences from Galveston Bay. This reach of the river is designated for 

contact and noncontact water-oriented recreation, as well as the propagation of 

fish and wildlife. This reach is not used as a domestic water supply (Texas 

Surface Water Quality Standards, amended 1981). 

The flood of May 22-24, 1983 afforded the opportunity to view the site during 

flooding conditions. Figure 3-9 shows the flow patterns observed the afternoon 

of May 23 and morning of May 24. 'l'be flood peaked the evening of May 23 and 

was approximately 2 feet above the berm (16 feet above ul) surrounding the 

main waste pit at that time. lbe 100-year flood elevation in the French 

Limited site vicinity is 28 meet above msl. 

In addition to the May 1983 event the site has flooded in 1969, 1973, and 1979. 

The potential for waste and contaminated surface water transport during flood 

events is great. During and shortly after the active years of this site's 

operation, the contaminant migration caused by flooding was likely greater due 

to higher suspended solids, more liquid wastes, large anounts of floating 

sludges and higher waste concentrations in the main waste pit waters. Past 

flood events have regularly flooded the residences in the Riverdale 

Subdivision. At this time, the subdivision does not appear to be imnediately 

downstream of the French Limited site, but area residents report that after 

several of the past floods sludges were transported into the subdivision and 

remained when the flood waters receded. During the May 1983 flood, small 

quantities of the floating oily residue were transported southward across Gulf 

Pump Road. 

3.6 AREA LAND USE/POPULATION 

The French Limited site is approximately one mile south of Crosby, Texas and 

one-half mile east of Barrett, Texas. The combined population of the 

Crosby/Barrett-area is approximately S,2S0 based on the 1980 census. 1be two 

towns serve as small communities to the greater Houston area, with many of the 

inhabitants working for the industries around the Houston Ship Channel. 

The Crosby/Barrett area is primarily residential with some connercial 

businesses and some sand mining operations along the San Jacinto River and it·s 
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tributaries. Some farming also occurs in the outlying areas. Approximately 

two miles west of the site, on the western bank of the San Jacinto River, 

St. Regis operates a pulp/paper mill. 

The area around the French Limited site is primarily undeveloped, densely 

wooded land with large intermittent swampy areas. The area contains many 

abandoned sand pits which are frequented by area sport fishermen. Southwest of 

the site is the Riverdale Subdivision (see Figure 3-1) with a residential 

population of.less than a hundred people. Adjacent to the subdivision is an 

active pipe storage yard, on land that was a landfill operated by Harris 

County in the late 1960's. Gulf Pump Road which borders the site on the south 

shows evidence of illegal garbage dumping along the roadside ditches. 

Approximately one mile west of the site along the San Jacinto River and 

one-half mile north of the site along Jackson Bayou are numerous active sand 

mining operations. 
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This section presents data for borings and wells installed during three field 

investigations. During the investigations, twelve soil borings (borings with 

soil sampling) were drilled and twenty groundwater monitoring wells were 

installed. 'lbe borings ranged in depth from 20 to 155 feet. Two privately 

owned wells and two wells installed by TDWR were also included in the 

monitoring progran. The location of the borings and wells are presented in 

Table 4-1, on Figure 4-1 and on Plate B-1. 

4.1.2 Drilling and Soil Sampling Methods 

The borings were drilled utilizing truck and swamp buggy-mounted rotary wash 

drilling equipnent using water obtained from a Harris County MIJD50 fire 

hydrant. Small amounts of drilling fluid additives (non-organic bentonite 

derivatives) were used in boring B002/GW02, B003/GWOJ, B005/GW05 and GW12 

through GW25 to prevent the borings from collapsing. 

Borings BOOl through B012 were logged during the drilling operations, and 

samples of the subsurface soils were obtained for visual classification and 

laboratory testing. Soil samples were taken at 5-foot intervals to a depth of 

100 feet and at 10-foot intervals thereafter. In boring GW12, samples were 

taken at 10-foot intervals for the depth of the boring. Soil samples were 

obtained using a Shelby Tube sampler and various split spoon samplers. The 

samplers and sampling methods are des·cribed on Plate B5 in Appendix B. Wells 

GWll, and GW13 through GW22 were logged from cuttings and drilling rates 

attained during the drilling process. 

Soils were classified in accordance with the Unified Soil Classification System 

presented on Plate B5. A graphical r-epresentation of the subsurface strata 

encountered in each boring is presented on the Log of Borings in Appendix B. 

To aid in identifying contaminated soil samples, a photoionization detection 

(PID) meter was used during the drilling of BOOl through B011. The meter 
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Table 4-1. Boring/Well Location and Site Selection Rationale 

Boring/We 11 
Number Location/Rationale 

April 1983 

B001/GWOl 

B002/GW02 

B003/GW03 

B004/GW04 

B005/GW05 

B006/GW06 

B007 
B008 
B009 

BOlO 
BOll 

GW07 

GWOB 

GW09 

GWlO 

GWll 

Background shallow boring/well upgradient (east) of 
French Limited. 

Deep boring/well south of Gulf Pump Road, downgradient 
of French Limited. 

Shallow boring/well south of Gulf Pump Road, down
gradient of French Limited, east of GW02. 

Shallow boring/well potentially downgradient from 
French Limited. 

Shallow boring/well north of U.S. Highway 90, northwest 
of French Limited, potentially downgradient. 

Deep boring/well adjacent to existing EPA well (GW08) 
southeast of main lagoon. 

Ghallow borings to clay stratum along southern French 
Limited boundary to define soil characteristics along 
potential slurry wall alignment. 

Sballow borings to clay stratum along eastern boundary 
to define soils along potential slurry wall alignment. 

Shallow well adjacent to deep well GW02, forming a 
piezometer cluster potentially downgradient of French 
Limited and upgradient of Riverdale Subdivision. 

Existing TDWR well southeast of main lagoon. 

Existing TDWR well southwest of main lagoon. 

Groundwater sample from shallow residence well in 
southern half of Riverdale. 

Groundwater sample from shallow residence well in 
northern half of Riverdale. 
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Table 4-1. Boring/Well Location and Site Selection Rationale 
(Continued, Page 2 of 3) 

Boring/We 11 
Number Location/Rationale 

November 1983 

B012/GW12 

GW13 

GW14 

GW15 

GW16 

GWl 7 

GW18 

GW20 

GW21 

GW22 

LCrl thru 
LG-6 

Deep boring/well north of U.S. Highway 90 and the main 
lagoon. 

Shallow well downgradient of French Limited site 
forming a pieaometer cluster with GW12. 

Shallow well north of U.S. Highway 90 and main lagoon, 
potentially downgradient. 

Shallow well north of U.S. Highway 90 and main lagoon, 
potentially downgradient. 

Shallow well north of U.S. Highway 90 and main lagoon, 
potentially downgradient. 

Shallow well south of U.S. Highway 90 and west of 
main lagoon. 

Shallow well in northern section of Riverdale 
Subdivision to check for local cone of depression. 

Shallow well east of Riverdale Subdivision and south 
of Gulf Pump Road. 

Shallow well south of Gulf Pump load, downgradient of 
main lagoon. 

Shallow well south of Gulf Pump !load, downgradient of 
main ·1agoon. 

Shallow well south of .Gulf Pump load, downgradient of 
main pit. 

Staff gauges were installed to measure water levels in 
six ponds on the site. 
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Table 4-1. Boring/Well Location and Site Selection Rationale 
(Continued, Page 3 of 3) 

Boring/We 11. 
Number 

April 1984 

GW23 

GW24 

GW25 

Location/Rationale 

Shallow well at southwest corner of landfill. 

Shallow well south of landfill. 

Deep wel 1 south of main pit replacing GW06. 

Note: BO -- indicates soil boring with soil sampling. 
GW -- indicates groundwater monitoring well. 
BO/GW -- indicates soil boring converted to monitoring well. 
LG -- indicates staff gauge in ponds. 
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detects volatized organics and is sensitive to less than one-half part .per 

million (ppm). The meter was used in place of the pH and specific conductance 

tests originally proposed in the Work Plan. The PID readings are presented in 

Appendix Bon the Log of Borings. Contaminated soils showed high readings; 

however, not all readings were indicative of contamination. Based on visual 

observations, odors, and PID readings contaminated soil samples were found only 

in borings immediately around the the main waste pit and in boring BOll 

approximately 100 feet to the southeast of the main waste pit. 

Borehole geophysical logs were run on borings B001 through B011, excluding B005 

and BOlO, when the borings were completed to their full depth. The boring was 

then either converted to a groundwater monitoring well, as described in 

Section 4.2, or sealed to the ground surface with a cement/bentonite grout. 

Soil cuttings from the borings were placed in containers, and dumped into the 

main waste pit so as to prevent possible surface contamination outside the 

immediate site area. 

4.1.3 Borehole Geophysical Logging 

The purpose of the geophysical logging was to provide a continuous profile of 

the subsurface strata, to complement the soil boring logs and to identify 

possible thin sand and clay lenses that might be missed during the drilling 

operations. Logging was done using Logmaster equipnent. A brief description 

of each type of log and its interpretation is presented in the following 

paragraphs. 

A resistivity and self-potential log was run in the 4-inch diameter borings 

prior to reaming or grouting the boring. Boring B005 and BOlO were not logged 

because they were inaccessible to the equipaent. Boring B003/GW03 was logged 

using a natural gama and a gamma-g8111Da density probe after the well was 

installed. To aid in the interpretation of the logs the soil log is presented 

on.the left side of each plate. 

The logs showed occasional thin sand lenses in the deeper clay layers particu

larly in borings B002/GW02 and B006/GW06. It should also be noted that in 

boring BOOS and B009 (near the main waste pit) the Single Point Resistance in 

the sands is lower than would be expected. This is possibly caused by the 

presence of inorganic contaminants, or ionizable inorganic compounds. 
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Single Point Resistance--Single Point Resistence is a measure of the ability of 

a soil formation to conduct electric current through fluid-saturated pore 

spaces (resistivity is the inverse of conductivity). At a given temperature, 

the resistivity of a formation is a function of the geometry of interconnected 

pore space~, the percentage of fluid saturation, and ion concentration of the 

pore fluid. Clay-dominated formations have low resistivities because ~re 

waters are subject to desorption of exchangeable ions from clay minerals. 

These ions increase the conductivity of the pore water and thereby reduce the 

resistivity of the formation. Sand dominated formations generally have high 

resiativities in cases where (1) the sand is "clean" (i.e., essentially free of 

clay); (2) the ~ore fluid is "fresh" (i.e., low salinity), and (3) the porosity 

is low. The magnitudes of resistivities for sand formations are greatly 

reduced by the introduction of even a small fraction of clay (less than one 

percent of the total volume). lncTeasing either the porosity or the salinity 

of the pore water also lowers the formation resistivity. 

Self-Potential--The borehole self-potential log is a measure of natural direct 

current (DC) voltages that are generated within the borehole. Electrochemical 

potentials are produced when there is a difference in ionic concentration 

between the borehole fluid and the formation water. In a permeable formation, 

a potential forms where the borehole fluid and formation water come in contact. 

The differences in ion mobilities within the two solutions cause an electrical 

charge imbalance at the contact, and this imbalance produces a potential that 
is known as the liquid junction potential. In addition, a potential is formed -

across a clay-sand boundary. The clay acts as a selective membrane, rejecting 

anions but allowing cations to diffuse. The resulting charge imbalance at the 

boundary is known as the membrane potential. These two potentials are 

additive. When the borehole fluid is less saline than the formation water, a 

negative potential is measured opposite a porous sand or gravel bed. A 

positive potential can result when the borehole fluid is more saline than the 

fomation water. Potentials measured opposite clays serve as a baseline for 

self-potential deflections. 

Natural Gamma--This log measures the natural radioactivity of the formations 

encountered in the borehole. Gamma radiation occurs in the high energy range 

of the electromagnetic spectr\DD. Nearly all gamma radiation is emitted from 
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the unstable isotope potassium 40 which tends to concentrate in clay minerals. 

Interpretation of gamma intensity in terms of clay content is qualitative; a 

high gamma intensity (counts per second) indicates high clay content (clay-rich 

soil), and low gamma intensity indicates low clay content (suggesting a sandy 

soil). 

Gamma-Gamma Density--The gamma-gamma density logging utilizes a probe 

containing an element of 125 m/c of Cesium 137 at the bottom of the probe and 

sodium iodide crystal detectors 8.125 inches above the source. Sands adsorbs 

more energy than clays and theTefore sbov a lower radiation count. On the 

E-logs graph, the plot was reversed so as to have the same direction as the 

natural gamma readings (see Plate B-11, Appendix B). 

4.1.4 Physical Soil Analysis 

Soil samples from the borings were taken to HI.A's Houston laboratory for 

selected testing and storage. Laboratory tests were performed in order to 

evaluate the physical properties of the site soils for use in contaminant 

transport modeling and analysis as well as for correlation with field tests. 

The tests performed and the standards used are presented in Table 4-2. 

The test results are also presented on the boring logs and in Appendix C as 

described on Plate Cl. Particle size analyses are presented on Plates C2 

through Cl2. The grain size distribution range for the clean sands and silty 

sands/sandy silts are presented on Plates C2 and Cl, respectively. The percent 

passing the No. 200 sieve (silt fraction) is also presented on the boring 

logs. 

The Atterberg Limits (Liquid Limit and Plasticity Index) are presented on 

Plasticity Charts, Plates Cl3 through Cl5, as well as on the boring logs. 

Specific gravity and laboratory permeability results are presented on the 

boring logs. The results of the laboratory tests for each Formation are 

smmarized on Tables 4-3, 4-4 and 4-5. 

Tables 4-3 through 4-5 presents the laboratory data on the alluvium. The 

alluvium consists of clean sands, silty sands, sandy silts and clays. The 

sands are medium dense; their moisture contents vary between 11 and 19 percent 
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Table 4-2. Physical Tests and Standards 

Test Standard 

Moisture Content/Dry Density 

Particle Size Analysis 

Specific Gravity 

Liquid Limit 

Plastic Limit 

Falling Head Permeability 

ASntA' D-2216 

ASTM D-422 

ASTM D-854 

AS'lM D-423 

ASTM D-424 

Corps of Engineers 
EM-1110-2-1906 

* American Society of Testing and Materials. 

40 
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Table 4-3. Physical Tests on Clean Sands (SP or SP-SM) 

Boring Number 

B003/GW03 

B003/GW03 

B003/GW03 

B005/GWOS 

B00S/GWOS 

B007 

8007 

B007 

B011 

LOW 

HIGH 

Elevation 
(ft. msl) 

S.2 

0.2 

-9.8 

9.6 

-5.4 
3.0 

-2.0 

-12.0 

1.1 

Soil 
Classification 

SP 

SP 

SP 

SP-SM 

SP 

SP 

SP 

SP 

SP 

Moisture 
Content 

(%) 

19.1 

19.1 

19.1 

Dry 
Density 
(lb/cf) 

116 

116 

116 

FRENCH84-S.3/0613HTB4-3.l 

Particle Size Analysis 
( eercent finer) 

110 

98 

88 

99 

96 

88 

91 

93 

88 

99 

#40 

73 

49 

76 

63 

46 

65 

50 

46 

76 

1100 

8 

6 

21 

6 

6 

5 

5 

5 

21 

1200 

5 

3 

9 

2 

4 

3 

4 

2 

9 

K 
(cm/sec) 

4.oxio-3 

1. 1x10-3 

8.0x10-3 

1. 1x10-3 

8.ox10-3 

Specific 
Gravity 

(g/cc) 

2.65 

2.6S 

2.65 

2.6S 
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Table 4-4. Physical Testa on Silty Sands (SM) and Sandy Silts (ML) 

Atterberg Particle Size Analysis 
Soil Moisture Dry Limits ( 2ercent finer) Specific 

Boring Number Elevation Classification Content Density K Gravity 
(ft. mal) (%) (lb/cf) LL PL #10 #40 #100 #200 (cm/sec) (g/cc) 

B001/GW02 29.3 SM 11.7 97 100 100 99 47 
B002/GW02 4.6 SM 100 99 78 46 
B002/GW02 -30.4 ML 100 100 92 51 2.66 
B002/GW02 -35.4 ML 100 100 78 37 l.2xlo-6 
B003/GW03 -19.8 ML 15.3 112 
B003/GW03 -24.8 ML 19.0 101 
B003/GW03 -34.8 ML 17.0 109 -- --
8004/GWOI+ -16.2 ML 100 100 100 96 
B006/GW06 -29.1 ML 100 100 96. 59 2.7xlo-3 
B006/GW06 -79.1 ML 100 100 100 87 
B006/GW06 -129.1 SM 100 98 42 15 2.67 
B008 7.9 SM 100 77 33 20 2.66 
B008 -17.9 ML -- 100 100 97 70 2.65 
B009 7.1 SM 89 58 37 34 
B009 2.9 SM 100 100 66 24 2.59 
B009 -22.1 SM 100 99 62 12 
BOlO 2.1 ML Non-Plastic 100 100 89 65 
BOlO -7.9 SM 100 99 57 19 2. 2xl o-5 

Lai 11. 7 97 89 77 33 12 1.2x10-6 2. 59 

HIGH 19.0 112 100 100 100 96 2.7xlo-3 2.67 

AVERAGE 15.8 105 
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Table 4-5. Physi~al Tests on Clays (CH and CL) 

Atterberg Particle Size Analysis 
Soil Moisture Dry Limits ( :eercent finer) Permeability Specific 

Boring Number Elevation Classification Content Density K Gravity 
(ft. msl) (%) (lb/cf) LL PL 110 140 1100 #200 (cm/sec) (g/cc) 

B002/GW02 -5.40 CL 14.5 114 35 17 --
B002/GW02 -15.40 CB 24.1 96 69 32 --
8002/GW02 -25.4 CH 19.2 107 ..,_ 

B002/GW02 -40.4 CH 21.6 98 S6 27 
B002/GW02 -45.4 CB 22.9 96 --
B003/GW03 -39.8 CH 26.7 92 --
B004/GW04 3.8 CH 18.1 108 
B004/GW04 -6.2 CB 14.8 112 _ .. 
8004/0004 -11.2 CL 16.8 111 33 17 3.5x10-6 
B00S/GW0S -15.4 CL 16.3 104 100 100 97.2 72.6 9.6x10-5 
B006/GW06 -10.9 CH 20.1 97 
8006/GW06 5.9 CH 21.3 100 
B006/GW06 -14.1 CB 34.9 91 
B006/GW06 -34.1 CB 27.9 94 5S 24 
B006/GW06 -44.1 CR 31.3 89 
8006/GW06 -59.1 CB 23.0 101 56 24 
B006/GW06 -69.1 CH 23.2 99 
B006/GW06 -89.1 CL 30.2 91 48 20 
B007 -17.0 CL 19.3 106 
8007 -27.0 CL 18.8 . 106 100 100 94.9 57.2 6.6x10-5 
B007 -32.0 CH 33.2 86 76 25 
8008 -27.1 CL 17.S 117 29 19 1.ox10-B 
B009 15.9 CL 23.7 90 46 19 
B009 -42.1 CL 32.2 92 42 20 2. 5xlo-7 
B010 -17.9 CH 30.6 90 65 22 

Lai 14.5 86 29 17 100 100 94.9 72.6 7.0xlo-8 
HIGH 34.9 117 76 32 100 100 97.2 57.2 9.6x10-S 
AVERAGE 24.7 101.5 52.5 24.5 ~ 

\.-> 
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and their dry density between 97 and 116 pounds per cubic foot (pcf). The 

sands are generally fine to medium grained and ranolded permeability tests show 

vertical permeabilities on the order of 10-J cm/sec. The alluvial clays 

are stiff to very stiff and have moisture contents that varied from 14 to 

35 percent._ The dry densities ranged from 90 to 114 pcf. The measured 

vertical permeability of clay ranged from 10-4 to 10-6 cm/sec. 

The Beaumount clays are very stiff to hard with moisture contents between 17 

and 33 percent, and dry densities between 89 and 107 percent. The clays are 

highly plastic with measured vertical laboratory permeabilities on the order of 

10-7 cm/sec. 

The Lower Aquifer at a depth of approximately 125 feet consists of a very 

dense, fine-grained silty sand. Permeabilities in this layer are estimated to 

be on the order of 10-3 cm/sec. 

4.1.5 Assessment 

Based on the exploration borings, geophysical logs and physical soil tests, the 

subsurface soils are interpreted as follows. Within the site area and depth of 

interest to the project, there are two types of soil deposits; the relatively 

permeable San Jacinto River alluvium and the underlying relatively impermeable 

Pleistocene deposits. The vertical and lateral extent of the alluvium in the 

site is shown on the subsurface profile presented on Figures 4-2 and 4-3 (also 

see Plates B-3 and B-4). 'lbe location of these profiles is shown on Figure 4-4 

(also see Plate Bl). 

The meandering San Jacinto River eroded the underlying Pleistocene clay soils 

to depths of 20 to 55 feet in the site area. During the e~osion process, the 

river is also filling the eroded valley with point bar, channel and overbank 

deposits. 

As a result of this depositional envirorment, the alluvium •Y be characterized 

as follows: 

1. The alluvium consists predominan_tly of sand, with some silt and clay 

layers which have been deposited during different stages of flow from 

San Jacinto River; 
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2. The alluvium is relatively permeable and should be considered 

continuous throughout the river valley; however, layers of lower 

permeable silts and clays also exist in the deposit; 

3. The contact between the alluvium and the underlying Beaumont Formation 

is irregular because of the meandering of the San Jacinto River; and 

4. The measured vertical permeability in the alluvial sands is on the 

order of l o-3 cm/sec. Typically. the horizontal permeability is 

much larger than the vertical permeability in alluvial deposits. The 

horizontal permeability in the alluvial sands is estimated to be on 

the order of 10-2 cm/sec • 

The alluvial deposits are underlain by Pleistocene sediments to great depths. 

The Beaumont Formation is the first Pleistocene deposit underlying the alluvium 

and it is predominantly clay with some discontinuous silt and sand layers. The 

clays are generally highly plastic with a stiff to very stiff consistency. The 

clays have a blocky secondary structure with occasional slickensides. 

Sand and silt layers in the clay are typically less than a few feet thick. 

Borings B006, B012 and GW25 were drilled in the site area to the first 

significant sand layer in the Pleistocene clays. In boring B006, a very dense 

sand layer was encountered at a depth of 127 feet that extended to 

approximately 155 feet (bottom of boring). The sand is fine grained with some 

silt. Permeabilities are estimated to be on the order of 1 o-3 cm/sec. 

Based on visual observation, odor and organic vapor readings with a 

photoionization detector (PlD) contaminated soils samples from the borings were 

observed only in the upper 25 feet and only in borings around the perimeter of 

the main waste lagoon including boring BOll to the southeast. Positive PID 

readings were noted at B006, BOOB, 8009, BOll and GW25. No soil contamination 

was physically observed in the ranaining borings. 

4.2 GROUNDWATER MONITORING WELLS 

4.2.1 Installation and Development 

Select borings were converted to groundwater monitoring wells by reaming with 

either a 4-inch or an 8-inch diameter bit to the desired depth. Imnediately 

after reaning, a 2-inch or 4-inch diameter, threaded, flush-joint PVC casing 
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was set in the boring. The bottom portion of the casing was screened and set 

so as to penetrate the bottom of the pervious sand strat\DD. The screened 

portion was machine slotted at 0.02-inch widths and was wrapped in geotextile 

filter fabric (Fibertex, grade 150). 

After setting the casing to the desired depth, the boring was flushed of 

drilling fluids by pumping clean water down through the casing and out through 

the screen and a spring-loaded check valve at the bottom of the casing. 

Flushing continued until the return flow of water was free of significant 

quantities of drilling mud additives or natural mud. For shallow wells, 300 to 

500 gallons of clean water was typically used while 600 to 800 gallons were 

used on the deeper wells. 

After flushing, the annulus of the screened casing was backfilled with a 

medium to coarse sand. After the sand backfill was placed, the remaining 

portion of the annulus was filled with a cement/bentonite slurry. On shallow 

wells, the slurry was poured from the ground surface while on the deep wells it 

was punped through a tremie pipe. Vented plastic caps were placed on the PVC 

casing, and locking 5-foot long metal protector casings were set around the 

wells. The protective casings were then concreted in place. Details of the 

well construction are presented on Table 4-6, on the Boring Logs, and on the 

Subsurface Profiles in Appendix B. 

The wells were developed by removing approximately 3 to 11 times the volume of· 

water in the casing. As a minimum, the wells were purged until the water 

clarity significantly improved. 'nle amount of water in each well is presented 

in Table 4-6. As an additional aid in evaluating the well's developnent, the 

conductivity of the evacuated water was measured in the wells installed in 

April 1983. These conductivity readings remained relatively constant during 

the developnent. 

Most of the wells were developea by evacuating the water from the well using 

either a 20 cfm or a 17S cfm air compressor. A 3/4-inch air hose lowered to 

the bottom of the well maintained approximately 8S to 100 psi during 

development. The water obtained from wells GWOl through GW07 was discharged 

into barrels by using an inverted U-shaped diverter placed over the top of the 
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Table 4-6. Well Construction Details 

Ground Top of Bottom of Top of Bottom of Water Level 
Well Surface Aquifer Aquifer Screen Screen on 12/07/83 

Number Elevation Elevation Elevation Elevation Elevation Elevation 
(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) 

GWOl 37.8 37.8 -5.2 22.8 -7.2 21.9 
GW02 17.6 -29.9 -37.9 -20.4 -40.4 4.2 
GW03 13.2 12.2 -12.8 6.2 -13.8 8.7 
GW04 16.8 -15.2 -19.7 7.8 -22.2 11.3 
GW05 12.6 11.1 -8.9 7.6 -12.4 9.5 
GW06 13.9 -112.6 -113.1 -128.1 -66.6 
GW07 17.S 1.5 -4.5 3.5 -6.5 12.0 
GW12 11.5 117.5 -120.4 -140.5 -65.6 
GW13 11.6 11.6 -9.4 7.6 -12.4 9.6 
GW14R 7.9 0 4.4 -15.6 8.7 
GIUS 13.8 13.8 -10.2 10.8 -9.2 9.4 
GW16 12.5 12.S 9.0 -11.0 9.2 
GW17 16.2 16.2 13.2 -6.8 10.6 
GW18 13.5 13.S 10.0 -10.0 11.5 
GW19 14.6 11.6 11.1 -8.9 11.2 
GW20 8.8 1.8 5.8 -14.2 9.4 
GW21 12.1 -1.9 10.9 -9.1 9.8 
GW22 13.2 1.2 9.7 -10.3 9.6 
GW23 10. 7 -1.3 -2.3 -7.3 7.8 
GW24 7.7 -9.8 -10.3 -15.3 7.1 
GW25 16.0 -127.0 -129.0 -134.0 

Note: All elevations are relative to Mean Sea Level (1963 Datum). 

Volume of 
Water 

in Casing 
(gallons) 

19 
29 
15 
22 
15 
40 
12 
49 

4 
4 
3 
4 
3 
4 
4 
4 
3 
4 

2.5 
3.S 

FRENCH84-S.3/0613HTB4-6,l 

Amount of 
Water 
Purged 

(gallons) 

150 
115 
200+ 
130 
45 

550 
100 

Est. Wate-r 
Lost in 
Drilling 

(gallons) 

15 
10 

20-25 
15-20 

5-10 
20-25 

0 

VI 
0 
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casing. The volume removed was recorded and then placed in the main lagoon to 

prevent contamination of the area around the well. Wells GW05, GW12, GW14R, 

GW23, GW24 and GW25 were developed by bailing. 

4.2.2 Monitor Well Tests 

Slug tests were performed on wells GWOl through GW07 in order to evaluate the 

hydraulic conductivity (coefficient of permeability) of the screened aquifer. 

The "slug" consisted of a sand-filled water-tight section of 2-inch diameter 

PVC casing approximately 5 feet long. 

The slug was quickly lowered into the well, causing a rise in water level equal 

to the displaced volume of water. The water level imnediately began dropping 

and was allowed to stabilize. With rapid ranoval of the slug, the water level 

was suddenly lowered and recharge began. During the test, water level versus 

time measurements were taken using a pressure_transducer placed approximately 

10 feet below the ·water surface. The pressure transducer was sensitive to 

1 millivolt, which corresponds to a 0.06 foot change in water level. Readings 

were taken manually as well as with a strip-chart recorder that provided a 

continuous graph of the transducer readout with time. To better substantiate 

the results, the water level change with time for both the sudden addition and 

removal of the slug was recorded. 

A graphical plot of the slug test data is presented in Appendix D. 

Slug test data for fully or partially-penetrating wells in unconfined aquifers 

(wells GWOl, GWOJ, GW05 and GW07) were reduced using the procedure developed by 

Bouwer and Rice (1976). Data for wells GW02, GW04 and GW06 were reduced using 

procedures for confined aquifers developed by Cooper, Bredehoeft and Papdopulos 

(1967). The calculated permeability of the screened aquifers is presented in 

Table 4-7 and in Appendix D. 

4.2~3 Staff Gauges 

During the December 1983 field investigation, staff gauges were constructed and 

set in the various bodies of water in the site area. The gauge locations are 

shown on Figure 4-5, Groundwater Contours 12-7-83. 'lbe water level readings 

for the monitoring period are presented on Table 4-8. Water levels on Kay 17, 

1984 are shown on Figure 4-6. 

• 
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Table 4-7. Permeabilities from Slug Test 

Unified Soil 
Well Classification 

Number System 

GW0l SM 

GW02 ML 

GW0J SP 

GW04 ML 

GWOS SP-SM 

GW06 SM 

GW07 SM 

FRENCH84-S.3/0613VTB4-7.l 
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Coefficient of 
Permeability. K 

(cm/sec) 

3. 7 x 10-l 

8.7 X 10-4 

3.8 X 10-3 

7.9 X 10-4 

l.Jx 10-3 

3.6 X 10-4 

2.3 X 10-J 
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Table 4-8. ~~e Gauge Elevations 

Gauge 11/30/83 12/0S/83 12/07 /83 12/19/83 2/17/84 2/19/84 3/01/84 5/17 /84 

LG-1 13.35 13.54 13.56 13.32 12.90 

LG-2 10.13 10.23 10.24 10.40 10. 29 10.26 9.80 

LG-3 12.84 12.93 12.90 12.98 13.32 13. 31 13.31 12.67 

LG-4 9.17 9.29 9.27 

LG-5 8.53 9.17 8.69 8.69 8.ll 

LG-6 11.43 11.53 11.51 11.50 11.50 11.50 <IO. 77 
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Groundwa.ter measuraoents were taken in the monitoring wells over a one-year 

period (between April 1983 and May 1984). A complete listing of all the dates 

and water levels is presented in Table 4-9. Hydrographs of the monitor wells 

are presented on Figures 4-7 through 4-11 and in Appendix E. 

There are sixteen wells screened in the alluvial sediments and five wells 

(GWOl, GW02, GW04, GW06 and GW12) screened in the Pleistocene deposits, two of 

which (GW06 and GW12) are deep wells screened in the first significant sand 

layer below the alluvium (well GW25 was drilled in May 1984 to replace GW06). 

Over the 13-month monitoring period, the maximum and minimum recorded 

groundwater fluctuation in the wells screened in the alluvium was 3.51 feet and 

0.49 feet, respectively. The wells in the upper Pleistocene deposits had 

fluctuations between 0.91 feet in well GWOl to 3.73 feet in well GW04. The two 

deep wells, GW06 and GW12, had fluctuations of 2.45 feet and 0.97 feet, 

respectively. The water level fluctuations were compared between wells as an 

aid in determining if there are confined layers in the alluvilDD and if the silt 

and sand layers in the Pleistocene Formations are hydraulically isolated from 

the alluvilDD. 

Two of the wells (GW14 and GW2-0) are located in marshes and when there was 

standing water in the marshes, the water level in the wells corresponded 

approximately to the surface water level. 

4.2.5 Assessment 

The groundwater system in the French Limited site area is assessed as follows. 

The site is underlain by permeable river alluvium that extends to maximum 

depths of approximately 55 feet. This alluvium comprises the Upper Aquifer 

which is generally an unconfined system thro~ghout the site area. Groundwater 

levels in the Upper Aquifer are generally near the ground surface. Groundwater 

flow in the Upper Aquifer is confined to the alluvium by the relatively 

impenneable Pleistocene clay deposits which underlie the alluvium and fonn the 

east valley wall. The Pleistocene deposits within 155 feet of the ground 

surface (maximum depth explored for this investigation) form an Aquitard which 

restricts downward groundwater migration from the alluvium. The Pleistocene 

deposits generally consist of low permeability clays; however, some thin silt 

• 



- - - - - -····-···--7-,......_ - -- -· --- -·- - . ...-
·- -- ·-· - ----- -----

Table 4-9. Piezanetrlc U!'.lels in Manitoring \ll!tls 

Piemnetric IA!vel Elevations (Feet Mean Sea Level) 

Mnitor 1 9 8 3 
~11 lUlher 4720 4729 57rA 5712. 57'JD 67th 6708 6715 6722 1171> 127rr, 12701 12/19 

Q«>l 22.08 21.85 21.76 21.87 21.97 22.22 22.08 21.90 21.92 21.aJ 21.93 21.91 
002 3.59 3.47 3.07 3.48 3.83 4.98 4.44 3.62 3.8S 3.98 4.23 4.15 4.34 
Q«)J 8.84 8.47 8.33 9.08 9.43 10.23 9.71+ \18.82 9.19 8.47 8.71 8.71 9.(1.; 
004 11.93 11.39 11.23 12.0S 13.10 12.39 12.03 11.42 12.32 10.77 11.22 11.33 
CM>5 9.79 9.~ 9.16 10.06 11.49 10.86 10.62 9.86 10.45 8.92 9.42 9.52 
<KJ6 - -(iB.79 -(iB.54 -<iB.49 -Q.33 -68.37 ~-20 -68.23 -68.08 -66.67 -66.54 -66.S6 
Q«>7 12..3) 11.93 11.93 11.98 12.15 14.33 13.98 13.56 13.54 11.85 12.69 11.99 12.14 
Gl8 9.78 10.21 12.21 11.03 9.20 10.98 9.67 10.15 10.19 
Ql)9 9.47 9.91 11.08 10.52 8.88 10. 71+ 9.77 10.21 9.88 to.a; 
002· -66.25 -65.63 
Qll3 8.aJ 9.62 9.62 
004R 8.10 8.64 8.74 
00S 9.08 9.48 9.~ 
006 8.95 9.33 9.22 
Ql17 10.33 10.64 10.57 10.58 
008 11.03 11.66 11.45 11.62 
Qll9 10.97 11.32 11.20 11.85 
QrlO 9.13 9.28 9.20 9.22 
Ql'll 9.42 9.88 9.80 9.45 
002 8.8'+ 9.43 9.60 
Ql23 ..... 
004 

*Plugged.· 

ltbtea: 
1. Elevation mfers to Mean Sea IA!v'el (1963 &Jrvey). 
2. Q«l6 was teplaced with 005 en May 15, l!W+. 

Rm«J184..:S.3/06lln'84-9. l 

1984 
2711 27-iA 3701 3716 5717 

22.48 22.69 22.77 22.53 21. 79 
4.68 4.65 4.64 4.67 3.23 
9.84 9.52 9.52 9.17 8.0J 

13.79 13.52 13.38 12.72 10.06 
11.08 10.94 10.98 8.6\ 

-66.SO -66.48 -66.4S -66.34 * 
12.47 12.41 12.li> 
11.04 10.82 10.82 
10.15 10.08 10.15 

-6S. 90 -6S.80 -65.28 
9.83 10.3> 10.li> 
8.51 8.61 8.73 

10.73 10.31 ~0.69 
10.77 10.80 10.85 
10.82 10.74 10.71 
12.21 11.8'+ 12.01 
12.07 12.03 11.95 

9.50 9.57 
10.04 9.05 10.10 
12.21 11.82 11.75 

12.22 11.13 
10.64 9.09 
10.03 9.33 

- -65.58 

10.67 

11.81 
9.45 

10.04 
11.0 

8.95 
7.3 

9.51 
9.46 

10.07 
10.32 
10.l> 
9.08 

VI ..., 

* 
8.7 
7.8 
7.1 
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and sand layers are present in the clays. The first significant sand layer in 

the site area (about 30 feet thick as shown in GW06) is at. a depth of 

approximately 125 feet. Subsurface profiles through the site area showing the 

extent of the alluvium (Upper Aquifer) and· t~e Pleistocene (Beaumont Formation) 

deposits are shown on Figures 4-3 and 4-4, and in Appendix B. 

The piezometric water level in this deep sand layer (referred to as the Lower 

Aquifer) is approximately 80 feet below the ground surface. The 75-foot 

difference in water levels between the Upper and Lower Aquifer indicated the 

two are hydraulically isolated. Another indication of hydraulic isolation 

between the two aquifers is the water level fluctuations. The Upper unconfined 

aquifer has larger relatively rapid water level fluctuations because it is 

recharged locally from the surface. Fluctuations in the Lower Aquifer are 

smaller and of longer duration. The majority of the monitoring wells are 

screened in the Upper Aquifer because the waste pit is located in the alluvium 

and the Upper Aquifer is essentially hydraulically isolated from lower confined 

aquifers by the Pleistocene deposits. The monitoring wells and lake gauges 

were used to prepare the two groundwater contour maps presented on Figures 4-5 

and 4-6 and in Appendix E. The groundwater contour maps are used to determine 

the gradients and direction of groundwater flow. The direction of flow is 

perpendicular to the groundwater contours and the hydraulic gradient is the 

change in head between two points on a flow line divided by the horizontal 

distance between the two points. 

The groundwater contour maps show the groundwater flow from the main pit to be 

radially outward in all directions (i.e. the pit is recharging the 

groundwater). Beyond the berm surrounding the pit, the groundwater flow toward 

the east is restricted by the Pleistocene clays and the higher piezometric 

water levels in the silt and sand layers (see wells GWOl and GW04). North of 

the pit on the northside of U.S. Highway 90, the hydraulic gradients are very 

flat (less than 0.001). Four of the wells on the north side of U.S. Highway 90 

had water levels above the elevation of the slough indicating groundwater flow 

from the north toward the slough. The fifth well GW14R had water l~vels 

slightly lower than the slough which indicates flow from the pit area toward 

the northeast. The higher groundwater levels in the Riverdale Subdivision 

prevent groundwater flow in a westerly direction from the pit. South of the 
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pit, the groundwater levels gradually drop toward the southwes~ in a fairly 

narrow zone between the valley wall on the southea.st and Riverdale Subdivision 

on the northwest. The groundwater flow beyond the investigation area·is 

unknown but is likely toward the San Jacinto River. Thus, groundwater 

migration from the French Limited site is predominantly toward the south. 

The groundwater velocity, using Darcian flow, is determined by multiplying the 

coefficient of permeability·by the hydraulic head. The groundwater velocities 

at several locations on the site were computed by using a permeability of 

3xlo-2 cm/sec for the alluvial sands. The gradient used and velocities 

calculated are presented on Table 4-10. 

These velocities and gradients are for existing conditions at the site. 

Pumping from area sand pits in previous years probably resulted in different 

gradients, flow directions and higher velocities than now observed. fllerefore, 

the extent of the contaminant plume cannot be located using the present 

gradients and velocities. flle better indicator would be groundwater analysis 

from monitoring wells. In addition, the permeability of 3xlo-2 cm/sec used 

for the alluvial sands is considered a representative horizontal permeability 

for sands with only trace fines. flle clay, silt and silty •and layers in the 

alluvium have lower permeabilities. 

The groundwater flw path from the French Limited site appears to pass beneath 

the southern portion of the Old Harris County landfill located east of 

Riverdale Subdivision. 

The Pleistocene deposits underlying the Upper Aquifer are predominantly clay 

with occasional thin discontinuous silt and sand layers. The first significant 

sand layer in the Aquitard is at a depth of approximately 125 feet. The 

gradient between the Upper and Lower Aquifers is approximately 1.0 and by 

conservatively using a permeability of 10-7 cm/sec, the vertical 

groundwater velocity from the Upper to the Lower Aquifer is approximately 

0.1 feet/year. 
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Table 4-10 •. . Groundwater Gradients and Velocities on December 7, 1983 

Distance Between Water Level 
Points Difference 

Direction of Flow ( feet) (feet) 

Main Pit to GW08 60 1. 32 

GW09 to GW20 300 0.68 

GW03* to GW24* 2,200 0.98 

Main Pit to Slough 40 2.24 

Slough to GW14 400 0.53 

* Readings on May 17, 1984. 

Note: Jxlo-2 cm/sec used for coefficient of permeability. 

Gradient 
(feet/feet) 

0.022 

0.0023 

0.0004 

0.056 

0.0013 

FRENCH84-S.4/0613HTB4-iO.l 

Groundwater 
Velocity 

( feet/day) 

1.9 

0.2 

o.or+ 

4.8 

0.1 

0\ 
VI 
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Twenty-eight new monitor wells, two existing monitor wells, and two residential 

wells in the Riverdale ·Subdivision were sampled (see Table 4-1 and Figure 4-12 

for exact locations). The monitor wells were sampled after evacuating a volume 

of water equal to three to five times the volume in the well casing. This 

water was punped into drums, using a large peristaltic punp or a construction 

pump with a PVC dip tube. The samples collected in April 1983 were taken with 

a variable speed peristaltic pmip set at a slow pumping rate (400 to 

600 ml/min). A new length of Teflon tubing was used at each well. Sample 

fractions needed for volatile organic analysis were obtained using a new PVC 

bailer. All samples collected in November 1983 were taken with PVC hailers. 

GW06 and GW12 were evacuated and sampled using a PVC bailer because the water 

level was some 80-feet below the ground surface, and the peristaltic pump was 

not able to punp at this head. 

The residential wells were sampled at their pLaDp houses. In both cases, the 

faucets were located downstream of the holding tanks. 

4.3.2 Chemical Results 

The potential ex~sts for the migration of contaminants in surface and ground 

waters. Since the waters can become a supply for human consumption, serious 

long-term health effects can result. Therefore, a comparison between 

contaminant levels and human health criteria is appropriate. 

In April 1983, the background well GWOl (see Figure 4-12) exhibited 

chlorobenzene at 7 micrograms per liter (ug/1) or parts per billion (ppb) and 

at 6 ppb in the duplicate sample. A trace of phenol (5 ppb) and a relatively 

high conductivity of 1,301 micromhos per centimeter (umhos/cm) were observed in 

GWOl. (Table 4-11). Mercury was observed in GWOl at trace levels (0.7 ppb) but 

was not found in any of the other wells. 

The groundwater sample taken in April 1983 from shallow well GW08 located near 

the site exhibited significant levels of GC/MS volatiles, phenols (100 ppb), 

and a conductivity of 2,380 umhos/cm. Benzene was found in GW08 at 180 ppb, 
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llhyU.-111 Vflll 1,G <II. <DL <DL 25.0 a.o <II. <Dr. <IL <II. <IL 
lti!thylell! dalaride Vflll 1.9 <II. <IL oQ)i. J't.0 a. <l>L <DL <DL <IJL 411. 
Tcmchlaroediem Vflll 8.0 <II. <bl. <DL 910 <IL <II. <II. <IL <JI( <IL 
Uichlorcethene qs/1 'D <II. <bl. 411. ltl..O <IJL <l>L <IL <DL a. <DL 
Toluene .,./1 14.300 <II. <IL <II. 67.0 31.0 <IL <DL <IJL <DL <IL 
Vinyl chloride .ti 2D <DL u. <IJL 39.0 a. 6 5 <IJL 411. <IL 

cz:1t11, ltl:.id '1:actim ••• •••••••••• •• •••••.• ,, •••••••••••••••• • •·• • ••• •. •"'• .•• • M .• • .IQI.. • • • • • •••••••.<JI..••• .II\.•••••··••··•····•·"'••····••···•*·•···"'··•···•·"""··•······•······•···•··• 
Rle1Dl ].5CXJ 32.0 

a::/11/Jij ~al.•• •••.•••••••• ,, ••••••. • •••••••••.••...••...••.•.• • II\. ••• • M •.. .. II\. •••••••••••••••••••• • M . ..• . M . .... . a. ..... II\. ••••• IIA.. •••• II\ ••••• II\ ••••• • llll. •••• A. .... . M . .••. . M. •••• . 11\. 
Bia(2-ethy!hesyl)Fhlhal,te Vflll 15,000 13.0 
lllphlhalem qs/1 150 6.0 

~tia:'-8■■ ••••••••••••••• • ••••••••••• •••••• ••• <IJl. ••••• <11. •• ••• Ill. ••• ••••••• <II, •••••• ~ ••••• <!I.. ••••• a ... .. II\ ••••• • M .. .. ••"'-• ••.•. IA ••••• II\ •• , •• IM. •••• •• M •... .. IA ••••• • tA •••••• M ..•. •. II\ 

•· nat -1,-
<DL • leea lhan detection limit 
* ~ in the field 
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which is approximately 30 times above the proposed 10-S incremental cancer 

risk human health criterion of 6.6 ppb (see Appendix F). Benzene was also seen 

in GW09 at 100 ppb. Carbon tetrachloride in GW08 at levels of 44 ppb exceeded 

the human health criterion of 4.0 ppb. Well GW08 also contained significant 

levels of 1,2-dichloroethane (440 ppb), which exceeds the criterion of 9.4 ppb. 

Vinyl chloride at 39 ppb was also present in GW08, which is double the health 

criteria of 20 ppb. Other volatiles (chloroform, methylene chloride, 

tetrachloroethene, and trichloroethene) were present in GW08 at levels 

exceeding h1.111an health criteria. 

TIMR and USEPA sampled wells GW08 and GW09 on October 7-9, 1981, and found 

substantial levels of volatile organic compounds (see Table 4-12). The levels 

of contanination in April 1983 were similar for many of the compounds detected. 

Seasonal hydrologic factors could account for the concentration differences 

observed. 

Deep well GW06 was sampled in April and again in November 1983 (see Table 4-13) 

and showed much lower TOC and conductivity levels than GW08 and GW09. The pH 

was 9.2 in April and 9.3 in November, whereas the shallow aquifer had pH in the 

range of 5.4 to 7.1. Deep well GW12 (see Table 4-11) had a pH of 8.8, almost 

as high as GW06. This high pH is common for the deeper aquifers in the area. 

GW02 into the Aquitard had a pH of 7.8, and the two samples in the Riverdale 

Subdivision (GWl0--52 feet, GWll--87 feet) had pH of 7.7 and 7.6, respectively. 

Preliminary results from deep well GW06 indicated traces of four GC/MS 

volatiles. Upon further investigation the casing was found to have a split in 

it potentially allowing contaminated shallow ground water to enter the casing. 

The well was punped extensively to remove any contaminants that could have 

entered the lower aquifer, the casing drilled out to the clay layer and then 

the hole was sealed from the bottom up with a cement-bentonite slurry. A new 

deep well GW25 was drilled in the iDaDediate area, and chemical results will be 

available shortly. 

The deep well GW12 installed in November 1983 north of U.S. Highway·90 was 

analyzed by GC/MS for volatiles, but nothing was found above detection limit. 

The shallow well GW13 adjacent to GW12 had a pH of 6.8, and exhibited no 

contamination in the GC/MS volatile fraction either. 
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Table 4-12. Summary of French Limited Groundwater Chemistry by TDWR and 
USEPA, October 7 to 9, 1981 

Well Number 

Parameters Units GW08 GW09 

Sample No: (Organic) 495 496 

Acid Compounds 
Phenol ug/1 102 122 
2,4~Dimethylphenol ug/1 57 

Base Neutral Compounds 
Naphthalene ug/1 112 26 

Volatile Compounds 
Carbon Te tt' ach l oride ug/1 29 
Benzene ug/1 148 134 
1,2-Dichloroethane ug/1 1,631 
1,1-Dichloroethane ug/1 255 
1,2-Trans-Dichloroethylene ug/1 1,924 
Ethyl benzene ug/1 16 52 
Toluene ug/1 47 17 
Trichloroethylene ug/1 217 
Vinyl Chloride ug/1 209 
Chloroform ug/1 584 
Methylene Chloride ug/1 728 

70 



I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FRENCH84-S.2/0613ACT4.14 

71 

Three other shallow wells (GW14, GW15 and GW16) were installed in November 

north of U.S. Highway 90. Well GW14 exhibited 1 ppb phenol, 52 ppb TOX, and 

was free of GC/MS volatile contamination. GW15 showed 61 ppb TOX (38 ppb in 

the duplicate), and traces of two compounds in the GC/MS volatile scan: 

1,1-dichloroethane at 2 ppb (2 ppb in the duplicate); and vinyl chloride at 

6 ppb (5 ppb in the duplicate). GW16 further west of GWl 5 was free of GC/MS 

volatile contamination. Well GW05 north of U.S. Highway 90 was free of GC/MS 

detectable contamination in both the April and November samples (see Table 4-13). 

Wells GW02, GW03, GW04, and GW07 are located south of Gulf Pump Road. In April 

1983, shallCM well GW07 exhibited 6 ppb of chlorobenzene. 11le shallow well 

GW07 exhibited 6.3 ppm TOC and 184 ppb TOX, while the adjacent deep well showed 

no detectable levels of either of these indicators. GW03, immediately south of 

Gulf Pump Road, exhibited 20 ppm TOC and 94 ppm TOX in April. The November 

sanple from GW03 was analyzed by GC/MS for volatile compounds (see Table 4-13) 

and showed benzene at 22 ppb; 1,1-dichloroethane at 23 ppb; 1,2-dichloroethane 

at 25 ppb; trans-1,2-dichloroethene at 8 ppb; and vinyl chloride at 5 ppb. 

GW04 exhibited a high conductivity (1,109 umhos/cm) but otherwise appeared 

uncontaminated. Well GW04 is screened in the same formation-as the background 

well (GWOl) which also exhibited a high conductivity. 

Six more shallow wells (GW17 through GW22) were installed south and west of the 

French Limited site in November 1983 to better evaluate groundwater gradients 

and chemistry. GW17 at the far west end of the site showed 2 ppb 

1,2-dichloroethane. GW18 in the Riverdale Subdivision was free of GC/MS 

volatile contamination. GW19, at the edge of the old Barris County landfill 

southeast of Riverdale, showed 23,200 ppb TOC and a conductivity of 1,731 

umhos/cm, but showed no contamination in GC/MS volatile fraction. GW20, south 

of Gulf Pump Road near the west end of the main pit and east of the old 

landfill, showed a TOC of 35,800 ppb, benzene at 6 ppb, and chlorobenzene at 

4 ~pb. Well GW21, southwest of the lake south of Gulf Pump Road and screened 

thr.ough the landfill, had higher levels of contamination than GW20: 82,900 ppb 

TOC; 250 ppb TOX; 11 ppb benzene; 2 ppb chlorobenzene; and 2 ppb 

1,2-dichloroethane. GW22, east (and upgradient) from GW21, was free of GC/MS 

volatile contamination. 
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Table 4-13. Chemical Anaty1e1 on Wells Sampled in Both April and November, 1983-Frencb Li■ited Site 

llmum 
Health GW03 GVOS GV06 CVl0 GWU 

Parameter, Uniu Criteria Ui97U II7297BJ 47207il h7J0783 4720783 11729783 4718783 11729783 11729783 4718783 11729711 

Conventional Analy1i1 
Carbon. TOC '11111 20000 21200 3400 7600 4800 5900 4300 <1>L <1>L <1>L <DL 
Total Organic Halogen, TOI ug/1 94 280 81 100 (DL l 70 (DL 100 63 (DL 68 
Phenol,, Total ug/1 NA 2 <1>L <DL NA <DL <DL <DL <DL 1.0 <DL 
pB* s.u. 6.2 6.4 5.4 5.9 9.2 9.3 7.7 NA NA 7.6 NA 
Conductivitr mho1/c■ 607 615 151 175 521 493 483 NA NA 503 NA 

Hetala • •••••••••••••••••••••••••••••••••••••••••• , • HA. • ••••••• NA. • •••••••••••••••• MA. • •••••• • HA • ••••••• M • ••••••• HA • ••••••• RA • ••••••• IIA •••••••• 11A • ••••••• HA. 
Oaro■ima 
Copper 
Mercury 
Lead 
Zinc 

ug/1 
ug/1 
'11111 
ug/1 
ug/1 

so 
0.144 

50 

13.0 
4.3 
0.3 
(DL 

49.5 

c;c;/NS Yo lat ilea • •••••••••••••••••••••••••••••••••• • NA. • ••••••••••••••• (DL • ••••• • (DL • •••••• • NA • •••••••• • • ••••••• NA • •••••• (DL • •••••• (DL • •••••• • NA. • •••• , • (DL 
~~ ~1 " ~ ~ 
1, 1-Dichlonethane ug/1 23 <DL 
1,2-Dichlonethme ug/1 9.4 25 l2 
T-1, 2-Dichloroethene ug/1 8 20 
Tetrachloroethene ug/1 8.0 (DL 16 
Trichloroethane ug/1 27 <DL 8 
Vinyl chloride ug/1 20 5 (DL 

<X;/KS Al: id Pra:t ioa • ••••••••••••••••••••••••••••••• IA ••••••• • NA • •••• • <DL • •••••• • NA • ••••• • <DL • •••••• • NA • •••••• • NA • •••••• • NA • •••••• • RA • •••••• <DL • •••••• • NA 

CC/NB ·••/Reutral •••••••••••••••••••••••••••••••.. M •••••••• M •.•••• <DL •••••••. M ••••••• <D1. •••••••• M •••••••. M. ........ M •••••••• 1A. ••••••• (DL •••••••• IIA 

PCB•/Peaticide■••••••••••••••••••••••••••••••••••••■A •••••••• NA •••••• <DL •••••••• HA •••••••• RA •••••••• IA ••••••••••••••••• NA •••••••• NA •••••••• NA •••••••• NA 

llA • not analy•d 
<DL • le11 thm detection ll■it 
* -asured in the field 
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The residential wells GWlO (87 feet deep) and GWll (52 feet deep) located in 

Riverdale Subdivision were sampled in both April and November 1983. Samples 

from both wells were analyzed by GC/MS for volatile organics in November and 

did not show any contamination. Well GWll was analyzed for the GC/MS acid and 

base/neutral fractions in April, but nothing was detected in these samples. 

4.3.3 Assessment 

Geotechnical and chemical data indicate that ground water in the immediate pit 

area is heavily contaminated. South of the site this heavily contaminated area 

extends approximately 200 feet from the pit or just beyond Gulf Pump Road (see 

Figure 4-13). Groundwater wells GW08 and GW09 in this area had elevated 

concentrations of over a dozen volatile organic compounds similar to those 

found in the main pit sludges. It appears that ground water around the pit is 

becoming heavily contaminated through some leaching action of the main pit 

sludges. 

Just beyond this heavily contaminated area is an area of less contaminated 

ground water (see Figure 4-13). Groundwater wells GW03, GW20 and GW21 all show 

lower concentrations of several of the same compounds seen in wells GW08 and 

GW09. The extent of this less contaminated area is unknown, but lies somewhere 

between GW21 and GW23. 

The old Harris County landfill adjacent to the Riverdale Subdivision appears to 

have contributed contamination into the Upper Aquifer. Groundwater wells in 

and adjacent to the landfill, GW07 and GW19 on the west side, GW20 and GW21 on 

the east side, and GW23 on the south side exhibited elevated concentrations of 

one or more of the following: TOC, benzene, chlorobenzene, arsenic, and 

barium. Arsenic and barium were not found at the French Limited site and the 

chlorobenzene levels found at the site were minimal. These findings indicate 

the landfill is contributing to groundwater contamination south of the French 

Lim~ted site. 

Unregulated and indiscriminate dumping of wastes in the area, both past and 

present, could have resulted in the dumping of some hazardous wastes in the old 

landfill. A Texas Department of Water Resources District 7 representative 

reported that standing water in the trenches at the old landfill had an oily 

film and a chemical odor (TDWR Memo, April 1984). 

• 



- - - - - - - - - - - - - - - - -- ·-- ----~ 
--- ------------ ----

SLIGHT CONTAMINATION 

·-.. ·-.. GW12 e, 
GW13• .. 

-
RIVERDALE • 
SUBDIVISION GWl S 

I 

•• 
GW11 - •Gwoz 

E) 

GW02 

Harris County 

G~l O I Landfill GW21 • 

~===== II 
• MONITOR WELL 
o SOIL BORING 
0 BORING AND WELL 

GW19 •II 
~ 

10 

Figure 4-13 
APPROXIMATE AREA OF GROUND WATER 

~ COMTAMINATION 

) 10 

\\ 
'GW22 

TION 
,, / I \\ 

IGHT CONTAMINATION \ \ 
(potentially from landfill 

en.I/or French Ltd.) \ 

GW04e 

0 

,0-· 
20 0 

FRENCH LIMITED SITE 

500 
I I I 

100 200 

Prepared lor: 

40 

GWOl 

(~1~ 

GULF PUMP ROAD 

40 

1,000 t.!,00 Fur I _____ =::J 

JOO Meiers 

TEXAS DEPARTMENT OF WATER 
RESOURCES 

DATE: JUNE. 1984 PROJECT NO. lo)J.»001 



J 

I 
e 

I 
I 
I 
I 
I 
I 
I 
I 
·I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 

I . 

FRENCH84-S.2/0613ACT4.16 

75 

Two additional areas of slight groundwater contamination were found: one along 

the slough west of the pit and south of U.S. Highway 90, and the other 

northwest of the site around groundwater well GW15. 

Well GW17, west of the main pit and north of Riverdale Subdivision, showed a 

trace of volatile organic contamination. This appears to be a result of 

leaching of the sludges which were in the slough west of the main pit but south 

of U.S. Highway 90. If this is the case, all the ground water under the 

slough likely contains similar contamination. 'l'he ranoval of sludges in 1981 

has eliminated much of the original source of this contamination. 

Well GW15, several hundred feet north of U.S. Highway 90 northwest of the 

main pit, showed traces of two volatile organic compounds similar to those 

found in the pit sludges. The wells closer to the main pit, GW12 and GW14, 

indicated no detectable organic contamination. In addition, the wells further 

away from the French Limited pit but closer to the Sikes Disposal Pits, GW05 

and GW16, showed no organic contamination. Well GW05 did indicate some metals 

contanination (13 ppb chromium) when sampled in April 1983. 

All of the wells in the vicinity of the site indicate the presence of TOX at 

levels over that of the background well GWOl. Although many of the wells did 

not indicate contamination by specific organic compounds, the incidence of 'IOX 

in the ground water indicates probable contamination by synthetic organic 

compounds. At this time, however, no TOX criteria have been set for drinking 

water or surface water, and no concentration limit has been established for 

alarm levels of TOX. 

In &11Dmary, heavily contaminated ground water appears to extend south of the 

main pit to Gulf Pump Road and up to 200 feet radially out from the pit in all 

other directions. Ground waters between Gulf Pump Road and the drainageway to 

the.south (approximately 700 feet) are less contaminated. Contamination in 

this area, however, can not be attributed solely to the French Limited site. 

There are strong indications that the Harris County landfill is contributing to 

the groundwater contamination in this area. 
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There is also an area of slight groundwater contamination along the slough west 

of the main pit and south of U.S. Highway 90 and an unexplained pocket of 

contamination northwest of the site near GW15 (see Figure 4-13). 

4.4 BATHYMETRY/SUB-BOTTCM PROFILING 

4.4.1 Methodology 

The French Limited pit was originally formed by the dredging of sands out of 

the pit. Because the pit remained filled with water during this sand mining 

operation, the exact depths of excavation or the pit volume are unknown. After 

about 1965, the pit was used for disposal of industrial waste. 

A bathymetric and sub-bottom profile survey of the French Limited disposal site 

was conducted on April 12-14, 1983 to characterize the main waste pit 

morphology, determine the volume of water in the pit, and define the areal 

distribution and volume of sludge in the lagoon. 

The survey was conducted from a small boat using a Del Norte trisponder 

microwave positioning system, an Esterline Angus Model PD2064 digital data 

logger, a Raytheon Model D719 fathometer, and a Klein Model 531 combination 

side-scan sonar and sub-bottom profiling system. 

Horizontal positioning was accomplished using a Del Norte Trisponder microwave 

system. The positioning system was coupled to the .digital data logger which 

automatically recorded the position of the boat every 30 seconds while the boat 

moved at speeds of 2 to 4 mph (1 to 2 m/sec). After the survey, track lines 

showing the boat position at all times were plotted by computer. Survey 

transect lines were made at sufficient spacing to provide complete coverage of 

the lagoon. Areas of special interest were surveyed with closely spaced track 

lines, and sometimes tracks were repeated to increase resolution. 

The fathometer, which has an accuracy of ~0.1 foot, and the positioning 

system, which is accurate to ~3 feet, were calibrated the morning of the 

survey. The sub-bottom and side-scan sonar system-are factory calibrated. 

In November 1983, sediments in the main pit were sampled with a vibracore 

device to further evaluate sludge thicknesses. Cores COOi through COlO were 
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collected from the main pit, while three additional cores (COil through C013) 

were taken from the lake south of Gulf Pump Road to determine the appearance of 

sediments. Two composite samples of cores from the main pit (SE25 and SE26) 

were collected and chemically analyzed for pollutants. The chemical findings 

are discussed in Section 4.6.2. 

4.4.2 Results 

The bathyme tric ma.p showing water depths in the French Limited main pit is 

shown in Figure 4-14. The deepest area in the pit exceeded 18 feet in 

mid-April 1983, when the water in the pit had an approximate surface elevation 

of 10.6 feet above mean sea level. The average depth of water across the 

entire pit was 10.6 feet at the time of the survey. The pit contained 

approximately 24.5 million gallons of water. 

Two small areas at the extreme east and west ends of the pit were not included 

in the survey. At the east end, an area of about 0.5 acre was too shallow for 

the boat and survey equipment to enter. The water depth in this area was about 

one foot. At the far west end of the pit, a containment boom holding back 

floating sludge prevented measurements. The area behind this boom is about 

0.15 acre, with a water depth of about 4 feet. The water volumes in these 

areas are included in the volume estimates above. 

Sub-bottom profiler records exhibited acoustic imagery typical of extremely 

fine-grained sediments or highly organic sediments at the water/bottom 

interface. Be low the interf_ace, interbedded, unconsolidated sands were 

observed to depths of more than 50 feet below the lagoon surface. The records 

were indicative of interbedded sands or fine-grained, silty sands interspersed 

with thin clayey sand layers. Hydrocarbon or organic sludges appear as 

acoustic haze on the sub-bottom profiler record. The sludge areas detected by 

the sub-bottom profiler indicate that the sludge is concentrated in depressions 

in the lagoon bottom. The sludge is recognized as the acoustic shadow 

immediately above the first acoustic return from the underlying sand surface. 

Evaluation of acoustic records indicate that the sludge within the main pit is 

concentrated or pooled in the deepest areas (see Figure 4-14). Numerous sludge 

dumps or deposits exist around the banks at or near the water edge. In 
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addition to the material that may have been disposed directly into the water, 

these deposits on the banks apparently seep or flow downgradient into the pit. 

The lack of significant accumulations of sludge on the submerged slopes of the 

pit suggests that the sludge ponds at the bottom through gravity flow. Probing 

with rods along the south bank near the east entrance indicated that the 

sediments were a high viscosity material. Sampling with a PVC pipe in April 

was not successful. 

In November 1983, the water elevation in the main pit was about 11.6 feet above 

mean sea level, or about one foot higher than in April. The ten core samples 

(COOi through COlO) taken from the main pit in November 1983 are shown in 

Figure 4-14. A summary of the findings at each coring station is presented in 

Table 4-14. 

In general, the coring observations confirmed the acoustic measurements made in 

April 1983. However, coring at some locations (such as C003, C004, C007 and 

C009A) seemed to yield sludge thicknesses greater than the acoustic 

measurements. The acoustic measurements had no way of yielding information on 

the sands below the sludges. 'lbe coring at every station indicated that oily 

or tarry sludges appear to have penetrated the native sands, leaving them 

heavily stained. 

'lbe acoustic measurements (see the contours in Figure 4-14) made in April 1983 

suggest that the main pit might contain 200,000 cubic feet of sludge material. 

Coring in November 1983 indicates this is a lower limit to ·the sludge volumes 

in the pit. The cores where sludge thicknesses exceeded the acoustic 

observations were in the central and western portions of the pit. Based upon 

these limited measurements, the volume of sludges could easily approach 

300,000 cubic feet. 

'lbe~e numbers provide only a general indication of the sludge amounts in the 

pit, because acoustic measurements are limited by the physical differences 
~ 

between the sludges and the underlying sands. Since sands and sludges may have 

become -intermixed over the years by slumping or other proces•es, acoustic 

measurements may not clearly distinguish all of the sludge deposits. Similarly, 

coring provided a visual means of distinguishing between the sludges and the 



FRENCH84-S.4/0613vrB4-14.l 

80 

Table 4-14. Core Observations in Main Pit, November 1983 

Station 

COOl 

C002 

C003 

C004 

coos 

C006 

C007 

coos 

C009A 

Water 
Depth 
(ft.) 

5 

20 

12 

17 

20 

18 

17 

20 

Depth/Interval 
(ft.) 

0-0.5 
0.5-1.0 
1.0-2. 0 
2.0-2.5 

0-6 

0-2.5 

2.5-3.0 
3.0-3.8 
3.8-4.0 

0-0.5 
0.5-1.0 

1.0-4.0 

4.0-4.5 

0-2.0 
2.0-4.0 
4.0-4.S 

o-o.s 
0.5-4.5 

0-0.5 
0.5-1.8 

1.8-2.0 

2.0-2.3 
2.3-2.6 

0-1.0 
1.0-1.5 

0-4.0 
4.0-5.5 
5.5-5.7 

Core Description 

Tarry elastic sludge 
Tarry silty sand 
Tarry sand 
Dark brown sand 

Sample not retained 
Pushed by hand to 
6 feet; very hard 
layer encountered at 
that depth 

I 

Oily liquid with hard 
particles 

Elastic, oily liquid 
Rubbery, tar-like solid 
Tarry sand 

Silty, oily liquid 
Brown, silty, rubbery 

solid 
Silty, oily solid 

(not tarry) 
Gray, medium granular 

sand 

Black stringy tar 
Tarry black/gray sand 
Gray sand 

Black tar 
Brown sandy tar 

Liquid sludge 
Semi-liquid; firmer 

at bottom 
Gelatinous.sludge with 

hard globules 
Dark gray gelatin 
Gray sand 

Oily colloidal sludge 
Gray gravelly sand 

Black/brown tarry sludge 
Brown silty tar 
Gray/black sand 

Acoustic 
Observations 

Sludge less than 
0.8-feet thick 

Sludge 0.8 to 1.6 
feet thick 

Sludge less than 
0.8-feet thick 

Sludge less than 
0.8-feet thick 

Sludge about 
2-feet thick 

Sludge less than 
0.8-feet thick 

Sludge less than 
0.8-feet thick 

Sludge less than 
0.8-feet thick 

Sludge about 3 to 
4-feet thick 
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Table 4-14. Core Observations in Main Pit, November 1983 
(Continued, Page 2 of 2) 

Station 

C009B 

COlO 

Water 
Depth 
(ft.) 

19 

20 

Depth/Interval 
(ft.) 

0-2.5 
2.S-3.S 

3.5-3.7 

0-2.0 

2.0-3.0 

Core Description 

Soupy black oily sludge 
Black globule sludge 

with silt and rubbery 
solids 

Gray/black sand 

Black oily sludge with 
globules 

Dark gray clayey tar 
with intermixed 
stringy tar 

Acoustic 
Observations 

Sludge about 3 to 
4-feet thick 

Sludge about 
2-feet thick 
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-underlying native sands. However, coring yielded information limited to only 

those ten sites. Volume calculations based upon only those ten sites are 

general estimates at best. 

Since almost every coring station indicated 1 to 4 feet (see Table 4-14) of 

heavily contaminated sands beneath the sludges, there could be substantial 

quantities of this material beneath the.sludges. Given the area of the main 

pit, there could be 500,000 to 1,000,000 cubic feet of oil- md 

tar-contaminated sands beneath the sludges in the pit. 

Three cores were collected with the vibracore from the lake south of Gulf Pump 

Road. These cores (COll through C013) are described in Table 4-15. The 

locations of these cores are shown in Figure 4-15. The black gelatinous liquid 

layer exhibited an organic chemical odor at the time of coring. Sediment 

samples S006 and· SE22 were collected from this lake for chemical analysis, with 

these results being presented in Section 4.6.2. 

4.5 SURFACE WATER/PIT WASTEWATER SAMPLING 

4.5.1 Surface Water/Pit Wastewater Site Selection and Sampling Methodology 

Pit Wastewater 

Four surface water and six wastewater samples were collected for analysis from 

sites identified in Table 4-16. In April 1983, samples SWOl and SW02 were 

collected from the waste pit at levels 1 to 1.5 meters above the pit bottom. 

SWOl and SW02 represent composites of samples collected along lines that 

transverse the waste pit (Figure 4-16). Four aliquots were obtained from 

distinct points along the transverse line and then composited. Each aliquot 

was obtained by lowering Teflon tubing to the desired depth and sampling with a 

peristaltic pump operating on low speeds. 

In addition to the preceding lagoon wastewater samples, a survey was done in 

Apr.il 1983 to determine water stratification in the waste pit. Conductivity, 

dissolved oxygen, pH and temperature were measured at two linear transects 

(north-south) corresponding with SWOl and SW02. Parameters were measured at 

four points along each transect. Results from the water stratification survey 

indicate dissolved oxygen stratification but no pH,· conductivity, or 

temperature stratification (Table 4-17). The dissolved oxygen chemocline 
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Core Observations in Lake South of Gulf Pump Road, November 1983 

Water 
Depth 
(ft.) 

15 

17 

16 

Depth/Interval 
(ft.) 

0-2.0 
2.0-3.7 

3.7-4.0 

o-o.s 
0.5-3.0 

3.0-3.4 

0-0.2 
0.2-0.7 
0.7-1.0 

Core Description 

Black Gelatinous liquid 
Black silt with more 

coarse sand at bottom 
Light gray sand 

Black gelatinous liquid 
Black silt changing to 

silty sand, then gray 
sand near bottom 

Coarse brown sand with 
gravel 

Black liquid 
Dark sand 
Brown coarse sand 
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Table 4-16. Surface Water Sample Sites 

Site Number Rationale 

SWOl Composite sample from eastern end of waste pit at a 2 to 
6 foot depth 

SW02 Composite sample from western end of waste pit at a 3 to 
10 feet depth 

SW03 Grab sample from abandoned sand pit east of the main waste 
pit 

·SW04 

SW05 

SW06 

SWMAPT 

SW07, 08, 
09 

Grab sample from abandoned sand pit south of the main waste 
pit 

Grab sample from slough north and west of the main waste pit 

Grab sample from fishing hole beneath U.S. Highway 90 bridge 

Survey to determine any stratification of pH, conductivity, 
or dissolved oxygen in main waste pit 

Samples from top, middle and bottom water layers at the 
center of the main waste pit 
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Table 4-17. French Limited Main Pit Stratificatim Survey Results 
April, 1983 

Station 1 Station 2 
Sitl!/ 
D!pth ,.,..,. JH Qnluctivity ·».o. 'leq>. J:.11 Q:Jnductivity D.O. 
(ft.) c•c> Cuams/aa> (ppn) c·c> (unhos/an) (RJll) 

S-.,le SWl 

1.6 2>.0 8.0 445 8.7 19.6 8.2 443 8.8 
6.6 19.4 7.9 "45 8.5 19.2 8.1 443 8.0 

10.0 17.6 7.7 la) 4.4 16.8 7.9 463 3.7 

Saaple gm 

1.6 2>.5 8.4 "47 8.3 20.8 7.9 445 7.7 
3.3 20.4 8.1 447 20.6 7.6 446 
5.0 
6.6 20.1 7.2 445 
8.2 

Saq,le 8'H\Pr 

1.6 2).4 8.4 "45 8.8 
3.3 20.3 8.4 445 8.8 
5.0 2>.l 8.3 444 8.7 
6.6 19.6 8.2 444 8.4 
8.2 17.9 8.1 444 7.5 

10.0 16.9 7.9 "47 6.1 
11.5 15.3 7.4 476 1.2 
13.0 14.3 7.3 494 0.1 
15.0 D.9 7.3 5(6 0.2 
16.5 13.8 7.3 506 0.2 
18.0 13.7 7.2 510 0.2 

mmlf!4-S.4/06lln'B4-17.l 

Station 3 Station 4 

'leq>. J:.11 O>tductivity D.O. -rm.,. J:.11 Cbnduct ivity D.O. 
c·c> (unh>s/an) (AJD) (°C) Cums/an) (ppn) 

19.7 8.3 "43 8.8 19.7 8.3 "43 8.9 
19.2 8.1 "43 8.1 19.2 8.1 ""4 8.2 
16.4 7.7 "82 2.0 16.2 7.5 IB2 1.8 

20.9 8.1 445 3>.8 8.0 ~ 

3>.7 8.0 445 2>.5 7.9 445 

19.2 7.6 447 18.8 7.7 4./R 

00 ..... 

- ----- - --- --- ---
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occurred at 10 to 12 feet. Vertical profiles consisted of surface, mid-depth 

and bottom measurements at these points. A single vertical profile was taken 

at the center of the main pit (SWMAPT) at 1.5-foot intervals. 

In November 1983, three more pit wastewater samples (SW07, SWOB and SW09) were 

collected from the same location in the center of the main pit. These samples 

were collected with a peristaltic pump and Teflon tubing lowered to depths of 

2-, 9-, and 17-feet below the pit surface. 

Sur face Water 

In addition to wastewater samples taken from the French Limited pit, four 

surface water samples were taken from area ponds and drainageways. Sample SWOJ 

was a grab sample taken from the abandoned sand pit immediately east of the 

main waste pit. Sample SW04 was a grab sample taken in the pond (abandoned 

sand pit) south of Gulf Pump Road. Sample SW05 was a grab sample taken from 

the swampy drainageway north of U.S. Highway 90. Sample SW06 was a grab sample 

taken in the "fishing ho le" beneath the U.S. Highway 90 bridge. 

4.5.2 Chemical Results--Surface Water and Pit Wastewater 

The conventional analyses (primarily indicator_parameters) of surface waters 

from the French Limited site vicinity are shown in Table 4-18. The analyses 

for metals, PCBs, pesticides, and GC/MS fractions are smmarized in Table 4-19. 

Pit wastewater samples SWOl and SW02 were taken from the main pit, and both 
exhibited traces of phenols (see Table 4-18). All three wastewater samples 

from the main pit (SWOl, SW02 and SWMAPT) exhibited elevated TOC levels (62,000 

to 62,700 ppb). The three wastewater samples collected in November 1983 (SW07 

through SW09) generally showed increasing contamination at greater depths. The 

sanple taken from a 2-foot depth (SW07) contained 19,100 ppb TOC and 110 ppb 

TOX. SW08, taken 9-feet deep, showed 28, ?OO ppb TOC, 77 ppb TOX, and showed 

two. base/neutral fraction chemicals above detection limits 

{bis(2-ethylhexyl)phthalate at 3 ppb an~ di-H-butyl-phthalate at 2 ppb]. The 

deepest sample, taken from 17 feet (SW09), exhibited a bluish tint at the time 

of collection, and showed 534,000 ppb TOC and 160 ppb TOX. This sample was 

free of pesticides and GC/MS acid fraction pollutants, but contained numerous 

' 



- _____ .... - .... - ... ·----·------~ 
RUKJIJ4~.4/061 lml4-18.1 

111ble 4-18. Fan:h Limited Si.rfaoe War al f4om Water Ch!mical Aralyeia Re•lts 

l\a&\Realch 
Palllletera Uuts Cnteria Tncidenae ... SIU SKPl' 502 SOJ sm, SOit sos S06 sr,7 SOI ~ 

Dlte Collec:tel ( i\pril 14-16, 19113 > ( llwadx.1 26, 1983-) 

lll!pth (feet) 1-10 1-18 HI l-10 1-lO 3-16 1-3 1-3 2 9 17 

01nve¢ianal Anal,au 
Oldal, -roe tg/1 11/11 l02)()-5:,.000 62200 62000 62700 123)() 10100 12200 35100 123)0 19100 2B'l00 5:MOO 
1Dlt ug/1 5/11 5&-66 <l>L 66 58 <l>L <ll. <l>L <IL <II. 110 11 IS> 
Rlenole tg/1 3-sa, 9/10 2-34 13 w. J4 2 4 4 10 3 <l>L 3 5 ... s.u. 5.o-8.4 8.0 8.4 1.1 7.1 7.1 6.9 7.2 7.1 5.ot 5.ot 5.ot 
Oanb:tivltyA' Vlboa/m lSs-453 453 "45 1M 392 392 l55 ta) :m 12D 120 4]) ..,_~ •c 18.4-21.0 18.4 2>.4 20.3 18.6 18.6 17.8 21.0 20.2 19.0 19.0 19.0 
Dil801Vlll0&,aea .,1 6.7 8.8 

••maevai-. !'" 

t Ru:lila tM!n vith tR paper. all Clthen •th tR e1ectrcde. 

M•mt-1,-1. 
<II.• lea■ dun detectian limit (eee .Appenlix I). 
-.ll•p. 
vc/1 • fib. 

.. 
- ---- -- --
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Table 4-19. French Limited Surface and Lagoon Water Ch-ical Analysis Results 

Par•eter• 

Date Collected 

Depth/Range 

Human Health 
Unit• criteria Incidence Range 

feet 

SWOl SW02 SW04 SW05 SW06 SW08 SV09 

<------------------April 14-16, 1983------------------> <--November 26, 1983--> 

1-10 1-8 3-16 1-3 1-3 9 17 

1te: tal■ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••• • NA ••••••••••••••••••••••••••• NA •••••••••••••••• NA •••••••••• NA 
Chromium 
Copper 
NercurJ 
Zinc 

ug/l 
ug/1 
ug/1 
ug/1 

50 

2.0 

2/3 
]/3 
2/3 
3/3 

10.0-11.0 
5.6-6.6 
0.3 
13.2-17.9 

13 
6.2 
(DL 

lJ.2 

10 
5.6 
0.3 

16.8 

11 
6.6 
o.3 

lJ.9 

Pea tic i••• ........................................................................................................................... (DL • •••••••• <DL 
IHC,C (Linclane) ug/l 0.186 4/7 0.003-0.045 0.003 0.003 0.045 0.005 

GC/NS Volatile ■ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • NA • •• , •••••••••••• (DL • ••••••• Ill· ••••• • <DL • •••• • <DL • ••••••••••• 
lenaene 
Chlorofon1 
11 1-dichloroethme 
1,2-dicbloroethane 
l,1-dichloroethene 
T-1,2-dichloroethene 
1,2-dlchloropropme 
lthJlbenaene 
Tetrachloroethene 
Trichloroethene 
Toluene 
Vin,l chloride 

ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

6.6 
1.9 

9.4 
0.33 

87 
1,400 

8 
27 

14,300 
20 

2/5 
2/5 
2/5 
2/5 
1/5 
1/5 
1/5 
1/5 
1/5 
1/5 
1/5 
2/5 

2-1500 
3-390 
2-210 
4-190 
13 
350 
17 
580 
63 
110 
410 
2-110 

2 
3 
2 
4 

(DL 
<DL 
<DL 
<DL 
(DL 
<DL 
(DL 

2 

1500 
390 
210 
190 

13 
350 

17 
580 
63 

110 
410 
180 

GC/HS Acid Praction ••••••••••••••••••••••••••••0/5 •••••••••••••••••••••• <DL •••••••••••• NA •••••••••••••••• <DL ••••••••••••••• <DL •••••• <DL ••••••••• <DL 

••••••••• • ••••••••• • •••••••••••••••••••••••••••••••••• (DL • ••••••••••• IA •••••••••••• • •• • <DL • •••••• • HA • •••• • (DL • •••••••••••••••••••• CC/HS laae/Reutral 
Acenaphthene 
kenaphthylene 
Anthracene 
leaao(A)anthracene 
lia(2-ethylhes1l) 

phthalate 
ChrJ■ene 
Di-N-butyl-phthalate 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrme 
P1rene 

IA • not anal,aed. 

ug/l 20 1/5 260 (DL 260 
ug/1 1/5 240 <DL 240 
ug/l 0.028 1/5 220 <DL 220 
ug/l 0.028 l/5 280 <DL 280 

ug/l 15000 2/5 
ug/l 1/5 
ug/l 1/5 
ug/l 42 1/5 
·ug/1 0.028 1/5 
ug/1 1/5 
ug/l 0.028 1/5 
ug/1 0.028 1/5 

3-390 
170 

2 
630 
570 
720 
1300 
740 

3 
<DL 

2 
(DL 
<DL 
<DL 
<DL 
(DL 

390 
170 
<DL 
630 
570 
720 

1300 
740 

<DL • \e•• than detection limit (aee Appendix 1). 
mg/kg • ppm. 
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GC/MS volatile and base/neutral fraction pollutants (see Table 4-19). Benzene 

was found at 1,500 ppb or more than 200 times above the human health criterion 

in SW09. 

Other volatile organic compounds found in SW09 were: chloroform (390 ppb); 

1,2-dichloroethane (190 ppb); 1,1-dichloroethylene (13 ppb); tetrachloroethene 

(63 ppb); trichloroethene (110 ppb); and vinyl chloride (180 ppb). SW09 

contained high part per billion levels of several polynuclear aromatic hydro

carbons (detected by the base/neutral fraction), including: anthracene at 

220 ppb, benzo(A)anthracene at 280 ppb, fluoranthene at 630 ppb, chrysene at 

170 ppb, fluorene at 570 ppb, phenanthrene at 1,300 ppb, and pyrene at 740 ppb. 

The total of these polynuclear aromatics (PNA's) is about 3.3 ppm, which is 

over 100,000 times above the 10-5 incremental cancer risk criterion of 

0.028 ppb for PNA's. In shallower waters, chloroform was detected in sample 

SWOl at a level of 3.0 ppb, which exceeds the hlDDan health criteria of 1.9 ppb. 

Other volatiles found in SWOl include: benzene (2.0 ppb), 1,1- and 

1,2-dichloroethane (2.0 and 4.0 ppb) and vinyl chloride (2.0 ppb). The GC/MS 

acid and base/neutral fractions were less than the detection limit in SWOl. 

Table 4-18 indicates a change in pH and conductivity values from the April to 

November sampling. The overall reductions of these parameters reflect the 

effects the May 1983 flood had on the lagoons waters. The large dilution of 

lagoon waste waters by surface water during the flood can account for variance 

seen between the two sampling periods. (Note: November pH readings were taken 

using pH paper, all others with a pH electrode.) 

In the surface waters north of the main pit, the analysis of SWOS showed TOC 

(35,700 ppb) that was.triple that of SW03 from the abandoned sand pit east of 

the main pit (12,300 ppb) and SW06 from_ the "fishing hole" beneath the U.S. 

Highway 90 bridge (12~·200 ppb). The GC/MS analysis for volatiles in SW06 was 

ob•erved to be less than the detection limit, however, metals analysis 

indicated the presence of chromium (11 ppb), copper (6.6 ppb), mercury 

(0.3 ppb) and zinc (17.9 ppb). 
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Surface water sample SW04 taken in the abandoned sand pit south of the site 

showed a TOC of 12,200 ppb, no detectable TOX, and nothing in the GC/MS 

volatile, acid and base/neutral fractions above the the detection limit. 

Like SW06, surface water sample SW04 indicated the presence of chromium 

(10 ppb), copper (5.6 ppb), mercury (0.3 ppb), and zinc (16.8 ppb). These 

metals, particularly the chromium and zinc are present in SW04 and SW06 in 

similar proportions as those seen in the main pit sludges. 

The surface water sample SW04 from the lake south of the main pit exhibited 

traces of the pesticide Lindane (0.045 ppb), but was free of volatile organic 

compounds. The pesticide is not at a significant level (the 10-5 

incremental cancer risk criterion is 0.186 ppb) and may be due to sources 

external to the French Limited site. 

4.5.3 Pit Wastewater and Surface Water Assessment 

Water contamination in the main pit appears to be quite low over the shallower 

depths (i.e. less than 15 feet). However, seasonal changes appear to 

significantly affect the concentrations of volatile organic contaminants in the 

upper water layers. Surface water sample SWOl taken in Apr~l indicated the 

presence of trace concentrations of five volatile organic contaminants, while 

sample SW08 taken in November indicated no volatile organics. This observation 

could be attributed to the net temperature differences between April and 

November (approximately 20°F). The cooler November temperatures reduce the 

solubility of most organic compounds in water, reduce the partition coefficient 

between sediments and water, $id reduces the rate of volatilization from 

sediments/sludges into the air. Wastewater sampled in November along the 

bottom of the pit was highly contaminated with volatile organic and base 

neutral compounds. Sample SW09 appeared to have a nuch higher suspended solids 

concentration than SWOl (based on a visual comparison). The presence of high 

concentration of base neutral compounds in SW09 and not SWOl could be due to 

the high suspended solids concentration in SW09. Also the upper water layers 

of the waste pit generally have a lower suspended solids concentrat-ion than the 

lower layers due to the gravitational settling of the solids. Therefore, the 

concentration of contaminants in the waters of the main pit is clearly affected 

by the concentration levels inthe sludges and sediments, the ambient 
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temperations of the sediment/water/air interface, and any disturbance which 

might interrupt the sedimentation process in the pit. 

The waters outside the main pit do not appear to be contaminated with orgainc 

contaminants. This can be attributed to the lack of surface pathways 

connecting the different bodies of water. Runoff during non-flood periods is 

virtually non-existent. Evaporation and infiltration into the ground water 

appear to be the two dominant pathways for outflow from the main pit and other 

pits, marshes and sloughs in the site. The presence of metals contamination in 

the "fishing hole" adjacent to the main waste pit appears to be an indication 

of the proposed pathway. 

4.6 ~EDIMENT SAMPLING 

4.6.l Sediment Sampling Site Selection and Sampling Methodology 

Eleven sediment samples (SE0l through SEl0) w.ere collected in April 1983, and 

nineteen more (SEll through SE29) were taken in November 1983, using either a 

Ponar sampler, post-hole digger, shovel or vibracorer depending on depth of 

water and sediment conditions. A sunmary of these sampling sites is presented 

in Table 4-20. Sampling tools were thoroughly cleaned and rinsed between 

samplin~ locations by first rinsing with water and subsequently rinsing with 

hexane followed by acetone. After the acetone rinse, the tool was rinsed with 

distilled water and allowed to dry. The first grab at each location was 

discarded as a further cleaning step. Lexan or PVC pipe used with the 

vibracore sampler was discarded after each sample was obtained. Depth of 

sediments sampled was 2 to 6 inches (0.05 to 0.2 meters). Sediments were 

composited from three to four subsamples at each location. At ponds or defined 

drainageways, subsamples were collected across a transect as shown in 

Figure 4-17. 

4.6.2 Chemical Results--Sediments 

Sel~cted sediment samples were analyzed for metals. These results are 

presented in Table 4-21. Samples from the main pit (SE0l and SE03) contained 

elevated levels of almost all metals relative to sites outside the pit. One 

sample from the slough north of the pit (SE06) was anaiyzed for metals and 

showed nothing significant. The sample taken in the abandoned sand pit east of 

the main waste pit (SE04) did not show significant levels of metals. The ditch 
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Table 4-20. Sediment Sample Site, French Limited Site 

Site Number Rationale 

April 1983 Sampling 

SEOl, 02, 03 

SE04 

SE05 

SE06 

SE07 

SE08 

SE09 

SElO 

S006 

November 1983 Sampling 

SEil 

SE12 

SE13 

SE14 

Composite samples taken on north-south transect from 
east, center, and west zones of main waste pit. 

Composite sample taken on east-west transect from 
abandoned sand pit east of main waste pit. 

Composite sample taken on north-south transect from 
slough north and west of main waste pit and south of 
U.S. Highway 90 near bridge. 

Composite of samples taken on north-south transect from 
slough north and west of main waste pit and south of 
U.S. Highway 90 near west end. 

Composite of samples taken on north-south transect 
from "fishing hole" under U.S. Highway 90 bridge. 

Sample taken from centerline of slough north of U.S. 
Highway 90 approximately 100 feet west of bridge. 

Sample from drainage ditch approximately 80 feet south 
of Gulf Pump Road and east of Riverdale. 

Composite sample taken on east-west transect from 
slough between main waste pit and Gulf Pump Road. 

Composite sample taken on north-south transect from 
abandoned sand pit south of Gulf Pump Road. 

Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near west end of 
the slough • 

Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near previous sample 
site SEOS. 

Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near bridge. 

Sediment core sample taken at 6 to 12 inch depth at 
sample site SEll. 
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Table 4-20. Sediment Sample Site, French Limited Site (Continued, 
Page 2 of 2) 

Site Number Rationale 

SE15 Composite of samples taken from slough north of U.S. 
Highway 90 along a cross section northeast end of 
slough. 

SE16 Sediment core sample taken at 6 to 12 inch depth at 
sample site SE15. 

SEl 7, 18, 19 

SE20, 21 

SE22 

SE23, 24 

SE25, 26 

SE27 

SE28 

SE29 

Composite of samples taken from slough north of U.S. 
Highway 90 along cross sections. Sample sites 
regularly spaced between U.S. Highway 90 bridge and 
west end of slough. 

Samples taken from approximate centerline of swampy 
drainageway north of U.S. Highway 90. 

Composite of sample taken from the abandoned sand pit 
south of Gulf Pump Road along an east-west transect. 

Samples taken from centerline major drainageway south 
of Gulf Pump Road. 

Composite over depth of sediment cores, C009B and C0lO, 
taken in main waste pit during verification of sludge 
depths. 

Composite of samples taken from the pond south of 
Gulf Pump Road near existing groundwater wells GW02 and 
GW07. Sample taken along a north-south transect. 

Composite of samples taken from the pond at southwest 
corner of Gulf Pump Road and Maple Drive. Sample to 
be taken along an east-west transect. 

Composite of samples taken from Rickett Lake along a 
north-south transect. 
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'nlble 4-21. Fl'ellCh Limited Sediments 0-cal Analyeia lluulta 
April, _1983 

Paraaeten ~its Incidence ltqe IB)l 91D SB>2 IB)3 !B)(. SE05 ~ .,, mJ8 IB)9 SEI0 !I& lll«il> 

ltetala •••••••••••••..••••••••••••••••••••••••••••••••••••••••..••••.••••••••.•••.•.. •••• ...•..•.........••••• M •••••••••••••• II\ ••••• • a ..... . M •••••••••••••• Ill ••••••• Ill 
Anenic ..,..., 5/5 
lleryliua ..,...., 5/5 
Cabiull ..,...., 4/5 
Chraai.m ..,..dry 5/5 
Cbpper ..,..., 5/5 
tfea:ury ..,...., 1/5 
Nic:llel ..,..., 5/5 
Leal lg/Ilg dry 5/5 
SeJenim ..,...., l'5 
Silwr ..,...., 5/5 
Zin: ..,..., 5/5 

M•ns -1,-1, 
<DL • len dun detection limit bee Appenlix J). 
ag/1,g•p. 

0.1-9.9 9.9 6.3 
0.Hl.6 51.6 39.0 
0.2-7.6 1.1 5.0 
1.3-486 486 297 
0.7-150 83 as 
0.26 <II. <II. 
0.9-592 ,n 533 
3.7-13> l3J 98.l 
0.H.1 0.1 0.7 
0.01-0.3 0.3 0.2 
6,C>-853) 853) (i620 

3.5 0.l 1.4 0.9 
13.1 o.s 7.3 6.8 
4.7 <II. 0.2 0.3 
292 1.3 ll.0 18.2 
150 0.1 5.0 12.0 
<II. <II. 0.26 <IL 
9'l 0.9 IO.0 15.0 

101 3.7 21.5 35.1 
0.6 0.2 41. <DL 
0.1 0.01 0.02 o.m 

1070 6.0 liB.0 99.0 
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south of the main pit (SElO) was also free of unusual metals contamination. 

The location of all sediment sites is shown in Figures 4-17 and 4-18. 

The highest levels of organic contamination in sediment samples occurred in the 

main pit (see Table 4-22). Samples SEOl, SE02, and SE03 reflect the composi

tion of the top 4 to 6 inches of sediment layers in April 1983. Samples SE25 

and SE26 were composited over depth in November 1983 from vibracore samples 

{C009 and COlO) and thus reflect a vertical average composition in the center 

of the pit. High levels of GC/MS base/neutral fraction compounds were seen in 

both April and November in all the samples, SEO!, SE02, SEOJ, SE25 and SE26. 

Naphthalene (8,700 ppm in SE25) and phenanthrene (8,300 ppm) were the highest 

concentrations observed in the base/neutral fraction. Sediments SE25 and SE26 

were analyzed for the GC/MS volatile fraction, and showed benzene at 1,100 ppm 

in SE25 and high ppm levels of over a dozen other compounds. Total extractable 

organics (TOE) in the main pit sediments ranged from 7,880 ppm to 92,600 ppm. 

Phenols, TOX, and TOC were also high in these samples. SE03 contained PCBs at 

507 ppm, but the other samples were less than 100 ppm. 

Sediment sample SE25 was further analyzed to determine the GC/MS volatile 

fraction content in the "head space" air over the solid port.ion of the sample. 

For this procedure, a small portion of the sediment (in this case 3.29 grams) 

was transferred and then sealed into a standard 40 ml VOA bottle. A small 

volume of gas from the head space (5 ml) was later injected into the GC column 

for analysis. The gas content is shown in Table 4-23. The head space analysis 

detected everything found in the solid sample, plus low levels of five other 

volatile compounds: chloroethane (4 ppm); methylene chloride (1 ppm); 

1,1-dichloroethene (3 ppm); 1,1,1-trichloroethane (0.7 ppm) and 

1,2-dichloropropane (0.4 ppm). For the ten volatile compounds found in both 

samples, the levels in the head space analysis correlated well with levels in 

the solid matrix. 

The slough north of the main pit also contained significant yet lower levels of 

the same organic contamination found in the main pit sludge/sediments (see 

Table 4-22). TOE in SE05 was 91,400 ppm, while TOE in all the other samples 

taken in the slough ranged from 209 ppm to 14,700 ppm. TOC concentrations 

ranged from a high of 49,100 ppm (SEll) to a low of 2,730 ppm (SE14). PCBs 
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Table 4-:2_2. __ F~egcti Li1dted_ Sed.imenta--Che•ical Analyail Reaulta 

HA IN VAST B PIT SLOUCH ROI.TH OF HA 1 R PIT 

Parmeter• Unita SEOl SEOlD SE02 S803 SE25 SE26 SE05 SB06 SE07 S£11 S£12 S£13 S114 
Date Collected: <--------April 1983----------> <-Nov. 1983-) <----April 1983-----> <-------November 1983------> . .. 

Conventional Analyaia 
Solida I Wet 12.2 14.1 28.2 20.0 24,2 38.1 SS.4 48.1 19.2 31.8 37.3 43.5 68.4 
Carbon TOC g/kg dry 383 44.5 38.4 179 115 66.6 31.9 11.0 5.40 49. l 22.3 8.44 2.73 
TOX mg/kg dry 633 535 239 241 170 51 38 36.6 8.63 14 6.1 2.0 1.6 
TOE mg/kg vet 10200 7880 31400 92600 30300 68900 91400 602 209 4120 14700 1060 1960 
Phenol mg/kg dry 31 24 8 23 NA NA 1.7 2.6 (DL RA NA NA RA 

CC/NS Volatile, ••••• ••••••••••••••••••••••••••• • NA. • ••••• • NA • •••• • NA • •••• • NA. • ••••••••••••••••••••• NA • ••••• NA • ••••• NA • ••••• NA • ••••• NA • •••• • NA. • ••••••• 
Benzene mg/kg dry 270 120 0.27 
Chlorobenzene mg/kg dry <DL 3 
0a lorofora mg/kg dry 230 55 
l, 1-Dichloroethme mg/kg dry 39 150 
1, 2-Dichloroethane ■g/kg dry 230 348 
l, 1-Dichloroethene mg/kg dry <DL 1.8 
T-1, 2-Dichloroethene mi/kg dry 77 200 
1,2-Dichloropropane mg/kg dry 100 
lthylllenzene -a/kg dry 87 39 0.20 
Methylene chloride mg/kg dry (DL 170 
Tetrachloroethene mi/kg dry 120 6 
I, 1, I-Trichloroethane mg/kg dry (DL 55 
Trich\oroethene mg/kg dry 48 16 
Toluene mg/kg dry 170 87 ~ 0.037 
Vinyl chloride mg/kg dry 13 69 

CC/111 Ac id 'Practioa. •••••••••••••••••••••••••• . <DL • •••• • (DL • ••• • <DL • •••• (DL ••••••••••••••••••••• • NA • •••• (DI. •••• • (DL • •••• • RA •• ••• • WA • •••• • WA • •••• • RA 
Phenols mg/kg dry 1 70 55 . ' 
Pentachlorophenol mi/kg dry 740 290 
2,4-Dimethylphenol mg/kg dry 83 <DL 

Pela • •.••••••••••••••••••••••••••••••••••••••••.••••••••••••.•.•.........•...••..••..•.••••••.• . <DL • •••• <DL • ••• • <DL • ••••••••••••••••••••••••••••••• 
PCBa, Total ag/kg dry 80.9 49.5 44. 7 507 MA RA IIA NA RA RA 
PCB-1016 mg/kg dry NA RA RA RA RA RA 9.4 24 0.25 0,41 
PCB-1260 mg/kg dry NA IIA NA NA RA NA 0.35 0.94 0,12 <DL 

PestiCid•~•••••••••••••••••••••••g/kg 4ry •••••• <DL •••••• <DL ••••• <DL ••••• (DL ••••• <DL •••• ·.(DL ••••• <DL ••••• (DL ••••• (DL •••••• RA •••••• IA •••••• HA •••••• •A 

CC/NS lase/leutra l • ••••••••••••.•••••••••••••••••••••.••••••••••. M. • ••••••••••••••••••••••••••••• MA . ...• • • •.••••. llA. • ••••• M • .•••..•.••... M • ..••.•. 
Naphthalene m8'kg dry 1300 280 2400 8700 1700 2.5 160 0,48 
Acenaphthylene mg/kg dry 240 62 340 20Q9 250 0.11 17 0.14 
Acenaphthene mg/kg dry 190 58 320 4100 170 0.83 27 0,19 
1-Ritroaodi■ethrlaine mg/kg dry 160 39 700 <DL 150 <DL (DL 0.29 
lhC2-ethylhuy ) phthalate mg/kg dry <DL <DL <DL <DL 45 <DL <DL <DL 
Di-R-Dctyl-phthalate . mg/kg dry 16 13 (DL (DL (DL 0.61 (DL (DL 
Phenanthrene mi/kg dry 710 ISO 1800 8300 630 1,8 91 o.51 
Anthracene mg/kg dry 120 38 200 2200 160 0.18 9.4 0.09ft 
Pluoranthene mg/kg dry 280 81 650 3000 170 O. 35 21 0.48 
Pyrene ag/kg dry 280 84 540 2500 190 0,33 18 0,45 
Qaryaene mg/kg dry 63 22 98 790 60 <DL 2.5 0,07 
Benzo(A) anthracene mg/kg dry 98 32 210 71t0 63 <DL 4.8 0.26 
lenao(B)fluoran mg/kg dry 52 17 97 700 45 (DL <DL 0.20 
lenzo(A)pyrene mg/kg dry 52 13 <DL 450 <DL <DL (DL <DL 
Ideno(l,2t3-CD)pyrene ■8'kg dry <DL <DL <DL 110 <DL <DL <DL <DL 
Benzo(ghi1perylene mg/kg dry (DL (DL (DL 74 (DL (DL (DL (DL 
Pluorene mg/kg dry 280 70 680 5400 400 <DL 59 0.25 

IIA • not analyzed. 
<DL • leaa than detection limit (see Appendix J). 
mg/kg. pp■• 

.... 
0 
0 
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Table 4-23. Head Space Analysis of SE25 

Compound 

* Chloroethane 

Vinyl Chloride 

* Methylene Chloride 

* 1,1-Dichloroethene 

1,1-Dichloroethane 

Chloroform 

Trans-1,2-Dichloroethene 

1,2-Dichloroethane 

* 1,1,1-Trichloroethane 

* 1,2-Dichloropropane 

Tr ichloroethene 

Benzene 

Tetrachloroethene 

Toluene 

Ethyl benzene 

Concentration 
(ug/m3) 

11,000 

140,000 

4,000 

12,000 

55,000 

190,000 

96,000 

110,000 

4,000 

2,000 

41,000 

220,000 

89,000 

78,000 

31,000 

Concentrationt 
(ppm) 

4 

55 

1 

3 

14 

39 

24 

27 

0.7 

0.4 

8 

69 

13 

21 

7 

Methodology: 3.29 grams of Sample No. 299315 were transferred into a clean 
VOA bottle. 5 ml of head space from this bottle was injected 
onto the GC column. 

Notes: * Compounds not detected in the solid sample analysis 

t Concentration ( ) • (ug/m
3

) <24 ,SOOO) ppm 6 
(molecular weight)ClO) 

• 
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(1016 and 1260) were found in samples SEll through SE14 in concentrations 

ranging from a high of 24 ppm (SE12) to a low of 0.12 ppm (SEll). 

The slough north of U.S. Highway 90 was sampled (See Table 4-24). Traces of 

phthalates and other base/neutral compounds seen in the main pit 

sediments/sludges were found in this slough at fractional ppm levels and below. 

TOE ranged from 574 ppm (SE08) to 2,660 ppm (SE15). No GC/MS volatile 

compounds were found. Traces of PCBs below 1 ppa were found in samples SE16, 

SE17, SE18 and SE19. 

Sample SE20 north of the slough area showed anthracene (0.065 ppm), chrysene 

(.15 ppm) and traces of six other base/neutral extractable organic compounds 

found in the main pit. These two compounds were not found in the slough north 

of U.S. Highway 90, which might reflect contaminant transport processes which 

are active only during high water periods (i.e. flooding). 

The pit east of the main pit (SE04) contained elevated TOE (541 ppm), but 

otherwise is practically free of organic contamination (see Table 4-24). 

Organic analyses of other sediments collected from sites south and west of the 

main pit are presented in Table 4-25. Sample SElO from the ditch immediately 

south of the main pit contained phenanthrene at 2.1 ppm and several other 

base/neutral compounds below 1 ppn that were also found in the main pit. 

Sediments from the abandoned sand pit south of Gulf Pump Road (S006 and SE22) 

were free of volatile compounds a~d otherwise contained low ppn levels of 

phthalates and three base/neutral compounds (naphthalene, fluoranthene, and 

pyrene). Sample SE23 from the drainageway toward Rickett Lake also contained 

low ppm levels of phthalates, 16 ppm methylene chloride, and 0.008 pppm of 

PCB-1260. SE24 further downstream exhibited higher levels of PCBs and TOK. 

Sediments from Rickett Lake (SE29--see Fiiure 4-19) contained 0.007 ppm 

PC~-1260, 2.8 ppn TOK, and low levels of phthalates. 

The two ponds near the Riverdale Subdivision (SE27 '°'d SE28) exhibited 2.5 and 

7.3 ppn TOK, 341 and 1130 ppm TOE, and 0.46 and 0.021 ppm PCB-1260, 

respectively. Bis(2-ethylhexyl)phthalate was also found in both ponds. 
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'nlble 4-24. ~ Limited Sedinents 0-cal Analysis Ret11lts 

SUXGllUmlOFU.S. 90 IIWNdtmmOF90 ~PIT 

Pamuetem thits sms SE15 SE16 SE17 SE18 SE19 SE20 SE20D SE21 SFl}4 

April 1983 (--------Nowni>e 1983 > <-tbvmber 1983-> April 1983 

Conventional Analysis 
Solids %~t 46.4 85.6 21.8 18.5 45.4 &J.O 54.4 55.0 54.1 82.4 
Carbm '100 g/kg dry 11.2 0.35 3>.4 36.4 18.5 8.85 14.2 20.9 13.3 1.l> 
Tat ug/q; dry 49.6 1.6 5.4 17 2.5 1.9 2.0 1.6 0.75 7.1 
lOB .,.fet 514 2660 636 680 133> 921 5()8 314 410 541 

<1::./t!IS Vola.t.iles ••••••••••••••••••••••••••••••••• NA. •••••• <l>L. ..... <llL. ••••• M ••••• <3:>L •••••• NA. •••••• NA. ••••••• 'NA •••••• M ••••••••• NA. 

,:x;/'t!f!, kid Fmcti.m ••••••••••••••••••••••••••••• M ••••••••••••••. M •••••• ti\. ••••• <IJI:. •••••• ti\. •••••• M ••••••• M •••••• M •••• ~ ••• <ti.. 
fhenols ag/lcg dry 0.85 

R:Bs .................................................... NA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Pals, 'lbtal 
R::B-1016 
Pm-1260 

ug/kgcky 
ag/kg dry 
ug/kgdry 

NA NA NA NA NA NA 
<bl. <l>L 0.39 0.062 <bl. <l>L 
<lL 0.027 0.CY+2 0.012 0.011 0.016 

NA NI\ 
<bL <bl. 

0.021 0.024 

<IL 
N\ 
NA 

'Pes t:icide:s ••••••••••••••••••••••••••••••••••••••••••••••• NA. •••••• NA •••••• NA •••••• NA. •••••• HA. ••••• • NA. •••• •• M •••••• M •••••••• <J>1, 

00/118 Base/Reutral •••••••••••••••••••••••••••••• M ••••••••••••••••••••••• M\ •••••••••••••• M ••••••••••••••••••••••• M\ ••••••••••• 
Naphlhalem ag/kgdry 0.022 <1>L <l>L <1>L <bl. <bL 
Di-H-0:tyl-,,hthalate ag/kgdry <DL <DL <IJ[. 15 0.49 ·0.57 
Di-N-butyl-phthalate ng/kgdry 0.03'+ <bl. <DL <1>L 0.18 <nL 
Bis(2-ethylhexyl)phthalate ag/kgdry 0.81 0.83 <DL 17 0.44 (IL 
Diethyl phthal.ate ug/kg dry <IJ[. <l>L <l>L 0.059 <l>L <l>L 
Anthracen! ag/kgdry <lL <l>L <l>L (DI, o.m5 <IL 
Fluormtitem ag/tcg dry <l>L <1>L 0.088 <l>L . 0.025 <l1L 
Pyrem ag/kg dry <DL <1>L 0.1 <DL 0.029 <IL 
Chryaene ag/kgclry <l>L <DL <DL <l>L 0.15 <l>L 

NI\• n« .. 1y,s1. 
<DL • less than detection limit (see AppenHx J). 
ug/kg • PP'l• 

.... 
0 w 
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'Dible 4-25. Fftl\Ch Limited Sediments <h!mical Analysis Reailts 

L«E mmlOF mAINMZ mwm RI(l(ffl Rxo;NEI.R 
DmJIF.S NEAR S11'8 QUPIH'RlAD RiacElT lA<E 1A<E RIVERMLE 

Panneters Units S?X>9 SElO ~ mmo m22 SE23 SE24 SE29 SE27 SE28 

Conventional Analysis 
Solids %Wet 41.4 46.5 l>.O 33.9 l3.7 58.0 62.4 24.3 44.0 53.7 
carbcn too g/kg dry 16.2 14.2 · 19.2 18.1 13.0 4.74 4.70 21.4 11.8 8.a'+ 
T(JC ug/lcg dry 21.5 0.53 82.7 85.4 0.91 0.84 0.77 2.8 2.5 7.3 
10E ag/lcgwet 2<M 1380 646 647 (2/IJ 824 1310 594 341 lll> 

~/tG Vo l:iat. ilea •••••••••••••••••••••••••••••••• • NA.. ••••• .NA. ••••• • 'NA. •••••• • NA. ••••••••• • •• • •• • •••• • • .NA.. • • • • • • • <l>L. • • • • .NA.. • • • • .NA. 
Benzene ag/kgdry 0.045 <DL 
M!thylere chloride ug/kgdry <l>L 16 

00/t'B k.:id Fmctim ••...•...•....••••.......•... M •...•• <JI. ••••••• tr&. •••••••• M .......•...... . II\. •••••• • ti\. ••••••••• M ...... M ...... M 
l1henols ng/kg dry 

R:Bs •••••••••••••••••••••••••••••••••••••••••••• NA. •••••••••••••••• NA ••.••••• NA ••••••. NA •••••.••••••••••••.•••••••••••••••.•••.••••• 
PaSs, Total ug/kg dry 0.16 NA Na\ Na\ NA N\ 
~B-1016 ug/lcg dry NA <l>L 0.3 <l>L <l>L 0.12 

"PCB-1260 ag/kg dry N\ 0.008 0.022 0.007 0.46 0.021 

~t:ic.icle:11 •••••••• •••••••••••••• ~ dry ••••• • NA. • ••••• <:l>'L. ••••• • NA . •••••• . M • ••••• <:I>L ••••• • M • ••••• • 'NA., • ••••••• • M. • ••.• . M • •••• . M 

00/f!B Base/Neutral •••••••••••••••••••••••••••••• NA. •••••••••••••••• M ...•.••• H\ •••••••••••••••••••••••• M\ ••••••••••.•••••••••••••••• 
Naphthalete ng/kg dry <DL 0.120 <DL <l>L <t>L <l>L 
.Acenaphthylere ng/kg dry 0. 73 <l>L <l>L <DL <DL <IL 
kenaphthete ag/lcg dry 0.42 <l>L <l>L <l>L <t>L <l>L 
Diethyl.phthalate 1llfkg dTJ <:I>L <:I>L <1>L <l>L <DI. 0. 91 
Di-tt-butylphthalate ag/lcg dry <t>L <l>L <l>L <l>L <t>L 0.82 
Bis(2-ethylhexyl)Jhathalate ng/kg dry <t>L 23 2.6 O. 78 0.32 9.5 
Di..actyl-,,hthalate ag/lcg dry <l>L 21 <l>L <l>L <t>L <l>L 
Phellll\Chtete ug/kg dry 2.1 <1>L <DL <DL <Dr.. <IL 
hlthracell! ug/lcg dry 0.47 <l>L <l>L <l>L <l>L <l>L 
Fluormtheie ug/kg dry 0. S7 0. a;9 <1>L <l>L <Dr.. <IL 
Pyrere. ag/lcg dry 0.87 0.078 <l>L <l>L <l>L <DI. 
ChTy&ene ag/kg dry 0.19 <DI. <l>L <DL <Dr.. <IL 
Fluomte ug/lcg dry 0.82 <l>L <l>L <l>L <t>L <l>L 
Nitrobenzene ag/kg dry O. 23 <l>L <l>L <DI. <Dr.. (IL 

NA• mt analyzed. 
<l>L • less than detection limit (see Apperdix J). 
ug/q. p. 
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A sample of sediments from the main pit was tested for a variety of physical 

and chemical parameters which could affect the selection of treatment 

alternatives. These test results are listed in Table 4-26. 

4.6.3 Sediments Assessment 

The sludges and sediments in the main pit (SEO'l, SE02 and SE03) are 

substantially contaminated with naphthalene (up to 0.24 percent), phenanthrene 

(up to 0.18 percent), PCBs (up to 507 ppb), nitrobenzene (up to 680 ppm), and 

other organic compounds. Sampling by the USEPA on September 20, 1978 revealed 

PCBs (283 ppm) and oil and grease (10.8 percent) inside the main pit. EPA 

sampling in the north slough showed 1,560 ppm PCBs and 24.8 percent oil and 

grease. The solubility of many of these compounds is low, and consequently the 

surface and ground waters do not exhibit significant levels of these compounds. 

The volatile component of these sludges is also substantial, since benzene was 

found at 1100 ppm and over a dozen other compounds were seen in the high ppm 

range. The volatile compounds are affecting the shallow ground waters south of 

the main pit (see wells GW08 and GW09) at substantial (part per million) levels 

for some compounds. Seepage of leachate from the main pit to the shallow 

aquifer is occurring and appears to be transporting many of the volatile 

organics and some base/neutrals from the pit sludges into the shallow ground 

water. 

The sub-bottom profiling and vibracore sampling (see Section 4.4.2) indicated 

sludge deposits up to 5.5 feet thick on the bottom of the central portion of 

the main pit. Samples SE03 and SE25/SE26 were taken closest to this zone, and 

showed generally the highest chemica~ contamination. The other samples were 

further from this sludge zone, and showed slightly lower concentrations. This 

concentration is likely to prevail across the entire underwater portion of the 

main pit. The vibracore samples indicate that dispersive forces (leaching, 

floods, etc.) over the past years have contaminated what was originally clean 

sands on the sides and floor of the pit. 'lbe entire bottom of the main pit is 

likely to be substantially contaminated to depths ranging from l foot up to a 

minimum of 6 feet beneath the sediment water interface. 

Sludge/sediment deposits exhibiting substantial chemical contamination in the 

slough between U.S. Highway 90 and the main pit were found to depths of 
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Table 4-26. Physical Characterization of Sediment Composite 
French Limited Main Pit 

Parameter Value 

pH 7.20 

Alkalinity (% as CaC03) 5.76 

Moisture(% Water) 83.68 

Solids(% Solids) 16.32 

Volatile Solids(%@ 550°C) 3.20 

Oil and Grease (ppm) 6,385 

BOD(%) 2.82 

Carbon(% dry basis) 20.64 

Hydrogen(% dry basis) 2.47 

Nitrogen(% dry basis) 0.44 

Sulfur(% dry basis) 2. 26 

Chlorine(% dry basis) 0.077 

Sodium(% dry basis) 0.085 

Potassium(% dry basis) 0.13 

Phosphorus (% dry basis) 0.067 

BTU/pound 3,334 

107 
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12 inches in an ea·rlier USEPA study (Nadeau, 1981). EPA's study found a 

distinct correlation between TOE and PCBs in sediments and cores taken from the 

slough area. 

Sediments in the east pit (SE04) and north of the main pit (SE05, SE06, SE07, 

SE08, SEll, SE12, SE13, SE14, SE15, etc) exhibit definite contamination as 

indicated by TOX, TOC, and GC/MS base/neutral analysis, although at levels 1 to 

2 qrders of magnitude lower than the main pit. The Flood of 1979 created a 

breach in the north dike adjacent to the U.S. Highway 90 bridge, which allowed 

sludges and floating oily residues to escape into the backwater area beneath 

the bridge and between the highway and the main pit. Sediment SE20 indicates 

that some contaminant transport has apparently occurred into the area north of 

the highway, but that the contamination is not present in significant levels. 

Sediments along the dr-ainage pathway south of the site exhibit low level 

contamination (primarily phthalates and trace levels of PCBs) as far down as 

Rickett Lake. Transport of contaminants during flood events is probably the 

mechanism through which this occurs. Low level phthalate and PCB contamination 

(generally less than 1 ppm) on two ponds in the Riverdale area could also be 

explained by transport during flood events. 

Because the major portion of the surface contamination other than the main 

waste pit sludges has cleaned up, the transport of contaminants by floodwaters 

or surface drainage is probably minimal. The contamination seen in and along . 

the area drainageways is probably a result of past events and not an indicator 

of on-going surface migration of contaminants. 

4.7 SOIL SAMPLES 

4.7.1 Site Selection Sampling Methodology 

Five soil samples (SOOl through SOOS) were collected in April 1983, while five 

mor,e soil samples (S007 through SOll) were taken in November 1983 to supplement 

the previous sampling (see Table 4-27 and Figure 4-20). Soil samples were 

collected by compositing three to four subsamples from a given area. A hand 

trowel, shovel or post-hole digger was used to obtain the subsamples. The 

depth of the samples was 2 to 6 inches. Sampling tools were thoroughly cleaned 

and rinsed between each location. Cleaning involved removal of cross 
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Table 4-27. Soil Sample Sites, French Limited Site 

Site Number Rationale 

April 1983 Sampling 

SOOl 

S002 

SOOJ 

S004 

S005 

Composite samples of soils from west end of French 
Limited site, near slough south of U.S. Highway 90. 

Composite samples of aoils south of Gulf Pump Road in 
south swampy drainageway vest of Old Bania County 
Landfill. 

Composite samples of soils along east site boundary. 

Sludge and soils above slough waterline south of U.S. 
Highway 90. 

Composite samples of soils north of U.S. Highway 90 in 
marshy area flooded by past high waters. 

November 1983 Sampling 

S007 

SOOS 

S009 

S010 

S011 

Composite samples of soils above swamp waterline north 
of U.S. Highway 90 between slough and swampy drainageway. 

Composite sample of soils above swamp waterline south of 
Gulf Pump Road along south side of drainageway. 

Composite sample of soils in swampy drainageway south of 
Gulf Pump Road east of the Old Harris County Landfill, 
same locations as S002. 

Composite sample of soils taken from dry drainage ditch 
in northern portion of Riverdale Subdivision. 

Composite sample of soils taken in dry drainage ditch 
in south portion of Riverdale Subdivision. 
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contamination followed by a water rinse, followed in turn by a hexane then 

acetone rinse. The sample tool was then rinsed with distilled water and 

allowed to air dry, The first subsample was discarded as a further cleaning 

step. 

4.7.2 Chemical Results 

Chemical analyses are presented in Table 4-28. The sludge samples S001 and 

S004 in the backwater area around the slough south of U.S. Highway 90 exhibited 

the highest levels of TOE, TOX and TOC. A high level of contanination in S001 

and S004 was expected, because the major portion of these samples was dried or 

semi-dried sludge residue. Contaoinants in sooi were the most concentrated, 

with levels of TOE at 337,000 ppm (33.7 percent), TOX at 330 ppm, and TOC at 

45 g/kg (4.5 percent). S001 and S004 contained PCBs at levels of 209 and 

237 ppm, respectively. S001 and S004 also exhibited significant levels of 

GC/MS base/neutrals, some of which were naphthalene (480 ppm for S004), and 

phenanthrene (360 ppm for S004). S004 contained levels of acenaphthene, 

anthracene, chrysene and fluorene which were less than the detection limit in 

S001. 

The soil sample S005, taken in April 1983 north of U.S. Hig~way 90, exhibited 

the lowest TOX (17.2 ppm) and the lowest TOE (421 ppm) of all the soil samples. 

S005 and S003 (taken east of the main pit) contained 0.10 ppm and 0.22 ppm 

di-N-octyl-phthalate, respectively. Sample S007, taken north of U.S. 

Highway 90 in November 1983, contained 0.014 ppm PCB-1260, 2,2 ppm 

bis(2-ethylhexyl) phthalate, and 5.6 ppm di-N-octyl-phthalate. 

Sample S002 taken south of Gulf Pump Road in April 1983 was observed to have 

TOX of 140 ppm and TOE of 1,230 ppm, which was double that of sample S003. 

Sample S009 taken from the sane vicinity in November had a TOX of 2.7 ppm and a 

TOE of 602 ppm. While sample S002 was not analyzed for GC/MS base/neutrals, 

S009 showed bis(2-ethylhexyl)phthalate (25 ppm) and di-N-octyl-phthalate 

(18 ppm) in the base/neutral fraction. 

Sample S008 was collected further south of S009, and exhibited 0.15 ppm 

PCB-1260, 18.3 ppm TOC, 2.3 ppm TOX, and 1,630 ppm TOE. 

C • 
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Table 4-28. French Limited Soil■ Chemical Analy■ i■ Re ■ult■ 

Parameter■ Unit, Incidence Range S001 S002 S003 S004 S005 S007 S008 S009 S010 S011 

Date Collected <-------------April 1983------------> <--------November 1983-----------> 

Conventional Analy■ia 
Solid■ z-t 5/5 30-78.2 78.2 45.1 46. 7 55.6 47.1 67.4 48.4 48.7 87.9 83.3 
Carbon TOC g/kg dry 5/5 18.1-45.0 45.0 21.5 24.9 44.9 20.7 18.3 39.2 12.3 1.65 11.5 
TOl mg/kg dry 5/5 60-330 330 140 60 256 17.2 1.9 2.3 2.7 1.0 0.84 
TOE ag/kg vet 5/5 421-337000 337000 1230 646 313000 421 698 1630 602 (670 13100 

lie tali ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • HA • •••••• NA •••••• • NA ■ ••••• • NA • ••••• • NA • ••••• • NA • ••••• • NA • ••••• • NA • ••••• • NA 
Ar■enic 
Beryliua 
Cadmium 
CJlromiua 
Copper 
Mercury 
Nickel 
Lead 
Selenium 
Silver 
Zinc 

mg/kg dry 
ag/kg dry 
ag/kg dry 
ag/kg dry 
ag/kg dry 
ag/kg dry 
ag/kg dry 
ag/kg dry 
mg/kg dry 
mg/leg dry 
ag/kg dry 

1/l 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 

2.4 2.4 
0,5 0.5 
0.5 0,5 
220 220 
96.0 96.0 
1.56 1.56 
12.0 12.0 
136 136 
0.1 0.7 
0.1 0.1 
122 122 

' l'Cla, Pe■ticidea 
PCB■, Total 
fCB-1016 
PCB-1260 
Pe ■ticidea 

•••••••••••• • ••••••••••••• • ••••• • •••••••• • ••••••••••••••••••• • NA ••• •••• IIA •••••••• • •••• • .<DL • •• • •••••••• •. • •••••••••••••••••••••••••••••• 
ag/k1 clry 2/3 209-237 209 237 RA RA RA NA M 
ag/kg dry NA NA <DL <DL NA 0,003 <DL 
ag/kg dry NA IA 0.014 0.150 NA 0,008 0.017 
q/kg dry <DL <bi <DL IA NA <DL NA NA 

GC/KS Ba■e/Reutral 
Naphthalene 
Acenaphthylene 
Phenanthrene 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••IIA 

Fluoranthene 
Pyrene 
Benso(A)anthracene 
3,4-Benaofluoran 
Acenaphthene . 
Bia(2-ethylhezyl)phthalate 
Di•l~tylphthalate 
Anthracene 
Chry■ene 
Fluorene 

ag/kg dry 2/6 6,8-480 6.8 <DL 480 <DL <D1. <DL 
ag/kg cir:, 2/6 37-280 37 (DL 280 (DL ~DL (DL 
ag/kg dry 2/6 19-360 19 <DL 360 <DL <DL <DL 
ag/kg dry 2/6 98-140 98 (DL 140 (DL (DL (DL 
ag/kg dry 2/6 110 110 <DL 110 <DL <DL <DL 
ag/kg dry 2/6 23-S5 55 (DL 23 (D1. <DL <DL 
ag/kg dry 2/6 25-32 32 <DL 25 <D1. <DL <DL 
ag/kg dry 1/6 68 (DL (DL 68 (DL <DL (DL 
aa/kg dry 2/6 <DL <DL <DL <DL 2. 2 25 
ag/kg clry 4/6 0,1-18 <DL 0,22 (DL 0.1 5.6 18 
ag/kg dry 1/6 16 <DL <DI. 16 <D1. <D1. <DL 
ag/kg dry 1/6 14 <DL (DL 14 (DL (DL (DL 
ag/kg clry 1/6 140 <DL <DL 140 <DL <DL <DL 

CC/NS Ac ida • • • • • • • • • • •. • ••• • • • • • •••••••••••••••••••••••••••••••••••• <DL •• •••• • NA •••• •• (DL • ••••• (DL •••••• (DL ••• ••• • M • •••••• NA • ••••• (DL • •••••. NA • •• • ••• NA 

~/NS Volatile• ••••••••••••••••••••••••••••••••••••••••••••••••••••••NA•••••••NA ••••••• NA ••••••• NA ••••••• IA ••••••• NA ••••••• NA •••••• <DL ••••••• RA .•••••• IA 

IA• not analysed, 
<DL • le ■■ than detection liait ( ■ee Appendix K). 
ag/lrg • PPII• 

... -N 
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Samples SOlO and SOll, collected from the Riverdale subdivision, contained 

traces of PCB-1260 (0.008 ppm and 0.017 ppm, respectively). SOlO also 

contained a trace·of PCB-1016 (0.003 ppm). Sample SOll contained 11.5 ppm TOC 

and 13,100 ppm TOE, which may be due to waste oil from trucks or automobiles. 

4.7.3 Assessment 

Soil samples S001 and S004 exhibited the highest TOX levels of any of the area 

samples C330 and 256 ppm, respectively). These samples (primarily dried 

sludge) are from the zone of heavy sludge deposits reported earlier between 

U.S. Highway 90 and the main pit (Nadeau, 1981). These same two samples also 

exhibited the highest levels of GC/MS base/neutral compounds, as well as being 

the samples exhibiting the highest levels of PCBs (209 and 237 ppm, 

respectively). PCBs may not be uniformly distributed in the slough since the 

sediment samples (SE05, SE06 and SE07) from the same area did not show any 

PCBs, however, if PCBs were primarily associated with floating sludges, they 

would be present only to a minor extent in the slough sediments • 

TOX levels in the November 1983 soil samples are mch lower than levels found 

in April 1983. TOC and TOE were also somewhat lower in November but not 

significantly lower. Samples SE02 (taken in April) and SE09 (November) had TOX 

levels of 140 ppm and 2.7 ppm, respectively, and both samples were collected 

within 100 feet of each other from the swampy area south of Gulf ~ump Road. No 

explanation for this difference can be found in the sampling technique or lab 

analytical method. 

Recent flood events have transported sludge residues out of the French Limited 

main pit. Inspection of the area after the May 1983 flood revealed small 

sludge residues deposited on tree leaves and limbs south of Gulf Pump Road. 

The analysis of soil samples S007 through S011 indicates that soils away from 

the main pit do not appear to have been widely contaminated by past flood 

eve"nts. 

Soil sample S002 was taken in April 1983 in the marshy area south of the main 

pit, some 400 feet along the flood pathway downstr~am from the main pit. The 

levels of TOX (140 ppm) and TOE (1,230 ppm) strongly suggest that past flood 

events (1969, 1973, and 1979) have indeed carried oily deposits southward 
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across the site boundaries. No GC/MS analysis was run on this sample. Sample 

S009 was taken near S002 in November 1983, and analyzed for all GC/MS fractions. 

S009 was free of contamination except for bis(2-ethylhexyl) phthalate (25 ppm) 

and di-N-octylphthalate (18 ppn). S009 was not analyzed for PCBs, but S008 

further south contained 0.15 ppm of PCB-1260. One isolated finding of PCBs at 

this level of contamination is not sufficient to demonstrate wide-spread 

pollution downstream. 

Soil sample SOOJ exhibited 60 ppm TOX, 646 ppm TOC, and 0.22 ppm di-N-octyl

phthalate. Since this sample, taken fr011l the low lying area northeast of the 

main pit, did not show other organic contaminants found in the main pit sludges, 

this contamination may not be due to the French Limited site. 

Soil sample S005, taken north of the U.S. Highway 90 bridge near the "fishing 

hole" beneath the bridge contained the lowest levels of TOX (17.2 ppm) and TOE 

(421 ppn) of any of the soil sites sampled. Di-N-octylphthalate was also seen 

at this site at 0.10 ppm. Contaminant transport northward from the main pit 

through U.S. Highway 90 bridge may have occurred. However, the absence of 

other contaminants in this sample raises doubt that this contamination 

originated from the French Limited site. 

Soil sample S007 farther west from S005, indicates the same type of 

contamination as SOOS, primarily low ppm levels of two phthalates. S007 did, 

however, have a trace concentration of PCBs. This could have originated at 

either the French Limited or Sikes Disposal Pits site, existing evidence is 

insufficient for a conclusion. 

The soils sampling and analysis suggests that significant levels of contaminants 

are not being transported off-site by flooding or other mechanisms. Contamina

ti~n levels in the area soils indicate that some transport of contaminants may 

ha~e occurred at some past time, but these transport mechanisms do not appear 

to be active now. 

' 
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Five composite samples of fish tissue were taken from the fishing hole (BIOl, 

BI02, BI03, FT04, FTOS) beneath the U.S. Highway 90 bridge and analyzed to 

determine if metals and PCBs were accumulating in aquatic organism~. In 

addition, two samples were taken from the lake south of Gulf Pump Road (FT06, 

F'1'07), and two samples were taken from the lake in the Riverdale Subdivision 

(FT08, FT09) (see Table 4-29). Three samples were collected using electrofish

ing equipment in April 1983, and six more samples were taken in November 1983. 

The locations of these sites are shown in Figure 4-21. Individual fish tissue 

sanples were composites of a minimum of two specimens of a single species. 

4.8.2 Chemical Results 

The fish samples BIOl, BI02 and BI03 collected in April 1983 all exhibited 

mercury concentrations ranging from 0.08 to 0.17 ppm (see Table 4-30). Mercury 

levels were below detection limit in all samples taken in November, 1983. The 

tissue samples also contained polychlorinated biphenyls (PCB) levels ranging 

from 2 to 390 ppb. These tissues would be those fish portions consumed by 

humans and thus would represent a direct component in the human diet. The Food 

and Drug Administration (FDA) currently has a limit of 5,000 ppb for PCBs and 

500 ppb for mercury in fish tissues consumed by man. The FDA limit for PCBs 

will be reduced to 2,0QO ppb in late 1984, but this change does not affect the 

conclusions in this report. 

4.8.3 Assessment 

The levels of PCBs and mercury in fish near the French Limited site clearly do 

not exceed the FDA criteria for human health protection. Since the levels of 

PCBs observed in the second set o.f field samples are all less than 390 ppb, 

PCBs in fish tissue do not appear to present a significant threat to human 

healt·h at this time. 

4.9 TERRESTRIAL ECOLOGY 

The French Limited site consists of a fenced lagoon with steeply cut banks. 

North and northeast of the lagoon, separated by only 5 to 10 feet in some 

spots, are borrow pits which are filled with water. These borrow pits have 

been invaded by vegetation, and the vegetation in these sites could be compared 

with plants growing on and in the contaminated lagoon. 
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Table 4-29. Fish Tissue Samples Sites, French Limited Site 

Site Number Rationale 

April 1983 Sampling 

BIOi, 02, 03 

November 1983 Sampling 

BI04, 05 

BI06, 07 

BIOS, 09 

Composites of fish specimens beneath U.S. Highway 90 
bridge analyzed for bioaccumulation. 

Additional fish specimens beneath U.S. Highway 90 
bridge analyzed for bioaccumulation. 

Fish specimens in south pit analyzed for 
bioaccumulation. 

Fish specimens in pond on southwest corner of Gulf 
Pump Road and Maple Drive, analyzed for 
bioaccumulation. 

, 
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Table 4-30. Fre~ch Limited Fish Tissue 

FDA 
Compound Units Criteria Range B101 Bl02 Bl03 FT04 FT05 FT06 FT07 FT08 FT09 

Date Co 11ected <-April 14, 1983--> <------------November 27, 1983-------------> 

<-Lake in 
Location <--"Fishing Hole" beneath U.S. 90--) <-Lake South-> Riverdale-> 

Large-
Blue- Long- mouth Blue-

Fish Type <--Mixed Species--> Bowfin gill Bowfin ear bass gill 
(Carp, Gizzard Shad, 
Bass) 

PCBs ug/kg wet 5000 18-390 18 194 41 22 106 68 392 180 102 

Copper ug/kg wet 110-1900 930 1900 920 280 1S0 580 150 170 110 

Mercury ug/kg wet 500 80-170 170 80 90 (220 (210 (210 (250 <230 (220 

Zinc ug/kg wet 3560-12100 6030 4940 12100 3560 6700 6020 4850 5350 6710 

ug/kg = ppb. 

--00 

----- - --- -
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Willow, red maple, green ash, and emergent herbaceous plants exist on the edge 

of the borrow pits. Duckweed and algae cover the surface of the water, and 

frogs and turtles are abundant. Turtles and snakes were observed in the main 

pit and along its banks. The dominant plant on the banks was sesban, a 

leguminous shrub coumon to disturbed wet areas of Harris County. The plants on 

the banks showed a high incidence of dead branches, although sesban growing in 

nearby disturbed areas away from the lagoon were healthy and fully leafed out. 

In some areas of the lagoon, cattails and sedges grew in the shallow water, 

however, leaf death on these plants was high and they were in poor health. 

lf the water were to remain within the banks of the lagoon its impact on the 

terrestrial system would not be significant because the area of habitat loss is 

small. However, there is potential for flood waters to overflow the site into 

the nearby borrow pits and across the adjacent lands, which are used 

extensively by wildlife. River flooding can also carry contaminants from the 

lagoon to other areas where they may be toxic to wildlife and humans who 

consune the wildlife. 

4.10 SAFETY 

A site safety plan was developed to provide for protection of personnel and the 

neighboring environment. The Site Safety Officer was charged with 

implementation of the Safety Plan. 

4.10.l Well Drilling Operations 

Soil boring and well drilling was an important phase in the site investigation. 

The work had inherent risks associated with the possibility of encountering 

high concentrations of gases or vapors. Drilling persoMel participated in 

extensive physical examination prior to initiating work and wore protective 

clothing consisting of disposable coveralls, neoprene boots, reinforced cotton 

gloves with liquid-proof inserts, and hard hats. The safety officer was 

present at all borings and drillings to monitor the breathing zones of the 

drill creews. All breathing zone measurements were made with a HNU, Inc. 

Model 101 photoionization detector (PlD) and were below 1 ppn. Half-face 

organic vapor respirators were available but conditions did not warrant their 

use. There were no exposure-related or physical injury problems throughout the 

duration of both drilling programs. 
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4.10.2 Bathymetry, Sub-Bottom Profiling, and Open Water Sample Collection 

Small boats were used to collect samples from the main pit and other bodies of 

water at the site. Initial investigation of ambient organic concentrations in 

the air on the lagoon indicated a concentration of about l ppn. It was decided 

that all boat work on the lagoon would require organic vapor respirators. 

Workers also wore disposable coveralls, neoprene boots, impervious gloves, and 

participated in physical examinations. The investigative work on the main 

waste pit was completed without incident. 

4.10.3 Well Development and Sampling 

This part of the site investigation was again accomplished by workers who had 

undergone physical exams. Protection of the workers from contact with the 

developnent water was paramount, and the use of coveralls, boots, and gloves 

was again employed. Constant air monitoring was necessary during well sampling 

to insure contaminant-free breathing. A few wells required the use of organic 

vapor respirators when ambient levels approached 1 ppm. All work was completed 

in a safe manner with no incidents. Environnental sampling in areas remote to 

the main lagoon (outside the "hot zone") was accomplished in normal work 

clothes with the use of impervious gloves. 

4.10.4 Summary 

Air monitoring during all work activities rarely produced readings in excess of 

0.5 ppm. Steady concentrations of 1 ppm or more were used to trigger respira

tor use. Personal protective equipment chosen was judged to be adequate; 
available higher level protection was available but proved unnecessary. All 

medical problems were of minor significance and ranged from small cuts to minor 

heat stress. These conditions were easily handled on site by the Safety 

Officer and Field Team Leader. The public did not intervene in such a manner 

as to cause safety problems, and individuals encountered merely wanted to 

satisfy their curiosity about the site work. Emergency measures such as 

ev~cuation, police calls, or hospital calls were not necessary throughout the 

project duration. Decontamination proc·edures utilized water and detergent or 

degreaser. to remove visible soiling, providing confidence that contamination 

was not carried offsite. 
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Sludges in the main pit at the French Limited site contain substantial levels 

of volatile halogenated organics, volatile aromatic organics, polynuclear 

aromatic hydrocarbons, naphthalenes, phthalates, polychlorinated biphenyls, and 

phenolics. A su11DDary of the peak concentrations of these compounds is shown in 

Table 5-1. The high levels of some of these compounds have undoubtedly masked 

other similar compounds from detection during this survey. Nevertheless, the 

compounds in Table 5-1 provide a strong indication as to the waste composition 

at the French Limited site. Samples from the environment around the site can 

be used to trace the movement of these compounds through surface water, ground 

water and other pathways. 

5.1.2 Surface Migration 

The sludges and liquids dumped into the French Limited main pit between 1966 

and 1972 have served as the chief source of environmental contamination in the 

site vicinity. The suspended solids in the liquids undoubtedly settled to the 

bottom of the pit, and the lime that French Limited added to the pit in the 

early 1970s to neutralize the liquids changed the surface water chemistry. The 

San Jacinto River floods of 1969 and 1973 exerted significant environmental 

forces upon the liquids and sludges in the main pit. The floodwaters diluted 

the liquids in the main pit and flushed substantial portions of the waterborne 

contaminants out of the pit. Traces of these contaminants would be found today 

in the downstream direction from the pit (see Figure 5-1). Sediments (at SE24 

and SE29) downstream along this flood pathway show traces of PCB-1260 and 

elevated levels of TOE. The Rickett Lake sediment (SE29) farthest downstream 
• 

showed lower concentrations than the sites closer to the main pit. Based upon 

observations during the flood of May 19831 the passage of these floodwaters did 

not appear to significantly disturb or erode the sludges in the bottom of the 

main pit. 

The flood of April 1979 played a key role in dispersing sludges out of the main 

pit. This flood breached the north berm of the pit near the U.S. Highway 90 
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Table 5-1. Peak Concentrations in Main Pit Sludges 
French Limited Site 

Volatile Halogenated Organics 

Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
T-1,2-Dichloroethene 
Methylene chloride 
Tetrachloroethene 
1,1,1-Trichloroe~hane 
Trichloroethene 

. Vinyl chloride 

230 ppm 
150 ppm 
230 ppm 
200 ppm 
170 ppm 
120 ppm 
ss ppm 
48 ppm 
69 ppm 

Volatile Aromatic Organics 

Benzene 
Ethyl benzene 
Toluene 

Polychlorinated Biphenyls 

Total PCBs 

Phenolics 

Phenol 
Pentachlorophenol 
2,4-Dimethylphenol 

270 ppm 
87 ppm 

170 ppm 

S07 ppm 

170 ppm 
740 ppm 
83 ppm 

Polynuclear Aromatic Hydrocarbons 

Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Fluorene 
Chrysene 
Benzo(A)anthracene 
Benzo(B)fluoran 
Benzo(A)pyrene 
Ideno(l,2,3-CD)pyrene 
Benzo(ghi)perylene 
Acenaphthylene 

Naphthalenes 

Naphthalene 
Acenaphthene 

Phthalates 

8300 ppm 
2200 ppm 
3000 ppm 
2500 ppm 
5400 ppm 

790 ppm 
740 ppm 
700 ppm 
450 ppm 
110 ppm 

74 ppm 
2000 ppm 

8700 ppm 
4100 ppm 

Bis(2-ethylhexyl)phthalate 45 ppm 
Di-N-octyl-phthalate 16 ppm 

122 
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bridge which.allowed sludges to move into the slough between the main pit and 

the highway. While EPA has since removed the floating sludges from the slough, 

intermittant patches of dried or partially dried sludges are evident along the 

banks of the slough, and the sediments in the slough still exhibit significant 

contamination. This contamination has also passed northward beneath the U.S. 

Highway 90 bridge and is now found in the slough along the north side of the 

road. Low levels of PCBs, naphthalene, phthalates, and polynuclear aromatics 

are found in the slough north of the highway. However, this contamination 

north of the highway is not present at significant levels, and does not pose a 

health hazard to the area populace. 

Similarly, trace levels of PCBs, polynuclear aromatics, and phthalates are 

found in the soils, and sediments south of the site (south of Gulf Pump Road). 

However, the contamination was not found at levels which might pose a health 

hazard to the area populace. 

5.1.3 Contaminate Groundwater Migration 

The existing hydraulic gradients, the calculated permeabilities in the alluvium 

and the result of the groundwater chemical analysis were used to determine the 

extent of the contaminate plume originating from the French Limited pit. The 

specific data used in calculating the extent of the plume is as follows: 

1. Time span of 18 years (1966 to 1984); 

2. Groundwater and lake elevations on December 7, 1983; and 

3. A horizontal permeability of 3xlo-2 cm/sec in the Upper Aquifer 

(Alluvium). 

Fig~re 5-2 shows that the extent of the plume to the north, east and west is 

likely to be less than 200 feet; however, to the south the front of the plume 

is estimated to be approximately 700 feet from the pit and advancing about 1S 

feet per year. The projected path direction of the plume is also shown on 

Figure 5-2. As the plume extends toward the south, it will be confined to the 

alluvium by the Pleistocene deposits (clays) comprising the east valley wall 

and it will be compressed into a narrower band by the higher groundwater 

gradients _in the Riverdale Subdivision. In approx~mately 100 years the front 

of the plume will have advanced to the southern section of the old Harris 

• 
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County landfill and the marsh directly to the south. Beyond this area, there 

are no monitoring wells so the flow direction is not known; however, it is 

likely to be toward the river. 

Vertical migration from the Upper to the Lower Aquifer is estimated to be 

approximately 0.1 feet/year. At this rate, the contaminate plume in the 

alluviwn has penetrated the underlying Beaumont clay only a few feet and would 

take approximately 900 years to migrate through 90 feet of clay to the lower 

aquifer. 

5.2 WASTE VOLUME ESTIMATES 

The sludges in the main pit appear to be the principal source of contamination 

affecting the environment around the French Limited site. The sludges that 

have been dumped in the main pit have covered the deepest portions of the pit 

and have become mixed with the native sands, either through seepage or physical 

slumping of the sides of the pit. The available data suggest that there is 

approximately 200,000 to 300,000 cubic feet of sludges and from 500,000 to 

1,000,000 cubic feet of contaminated sands in the main pit. The bathymetric 

study indicates that the main pit contains approximately 24.5 million gallons 

of water. See Table 5-2 and Section 4.4 for details. 

The estimates of sludges reflect the observations in April 1983, and do not 

account for the total amount of sludges originally dumped into the pit 

(approximately 2.5 million cubic feet). Much of the waste was burned as part 

of the French Limited operation, also some of the floating wastes were removed 

and disposed of during emergency and planned removals. The San Jacinto River 

floods of 1969, 1973, and 1979 exerted ·significant environaental forces upon 

the sludges,.and transported unknown quantities out of the pit. Some portion 

of the sludges was deposited nearby outside the main pit, while the ranainder 

were carried downstream with the floodwaters. 

The largest deposits of sludges outside the main pit are in the slough south of 

U.S. Highway 90, which contains an estimated 140,000 cubic feet of sludges and 

heavily contaminated sediments and soils (see Table 5-2). 
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Table 5-2. Waste Volumes at the French Limited Site 

Estimated Estimated Estimated 
Medium Area Depth* Volume 

(acres) (feet) 

I. Slud1es/Sediments/Soils (ft3) 

Sludges in Main Pit 7.3 o. 7 200,000-300,000 

Contaminated Sands in Main Pit 7.3 1.6 soo,000-1,000,000 

Swamp between Pit arid U.S. 90 4.6 0.7 140,000 

II. Surface Waters (gallons) 

Main Pit 7.3 10.6 24, S00, 000 

Swamp between Pit and U.S. 90 4.6 2 3,200,000 

* Average depth over entire area. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5.3 TARGET RECEPTORS 

FRENCH84-S.4/0613STAS.4 

128 

The French Limited hazardous waste site may pose potential risks to the 

following types of target receptors: 

• Sensitive ecosystems, 

• Natural resources, and 
0 Population at risk. 

5.3.1 Sensitive Ecosystems 

As presented in the discussion on Environmental Setting and Terrestrial 

Ecology, Sections 1.3 and 4.8, respectively, the vegetation, land animals, fowl 

and fish life in and around the French Limited site are common to the area. No 

sensitive habitats or protected or endangered species were observed during the 

site survey or are known to exist in this area. 

Potential impacts on the area's ecosystem may occur via terrestrial plant 

uptake and plant ingestion, via surface water contamination, groundwater 

contamination and airborne contaminants. As noted in Section 4.8, some effects 

on vegetation were observed surrounding the lagoon. However, all other areas 

on-site and off-site appeared to sustain a healthy vegetative cover. These 

observations indicate that effects on the vegetative community are limited only 

to direct contact with the contaminants in the main waste pit and where surface 

water movement due to flooding has transported the contaminants along area 

drainageways and floodplains. 

Surface mechanisms such as deposition of airborne contaminants or contact with 

any airborne vapors have had little if any impact on the health of the plant 

communities in the area. 'lbe presence of several types of animal tracks and 

observation of small fish in the shallow channel connecting the two parts of 

the main disposal pit tend to indicate limite~ direct impact on the immediate 

terrestrial and aquatic systems. However, since PCBs were found in fish tissue 

collected from various pits and lakes, at levels as high as 392 ppb, the French 

Limited site is potentially impacting the aquatic community. 

Because of the observations made during the ecological "walk-over" survey of 

the site, the common nature of the flora and fauna in the area, and the primary 
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objectives of the work program, limited data were collected relative to fully 

defining the extent of the impacts on the area's ecosystem. Primary emphasis 

was placed on definition of the nature, extent, and direction of the 

contamination at the French Limited site. 

5.3.2 Natural Resources 

Site reconnaissance defined the natural resources of concern to consist mostly 

of forested areas, surface water channels, groundwater aquifers, and mineable 

sand. 

While land use in Harris County is divided into cropland, pasture and range 

(40 percent), forested (15 percent), and the remainder urban, the immediate 

French Limited site and vicinity consists of forested, industrial, and 

residential areas. 

The French Limited site is located within the 100-year flood plain of the 

San Jacinto River. Since the site started operations in 1966, four floods have 

occurred (1969, 1973, 1979, and 1983). These floods represent intense, 

short-duration events which inundate the site and exert significant natural 

forces to disperse surface contamination beyond the site bou~daries. 'lbe 

floodwaters in 1979 successfully eroded the north berm of the main pit and 

created a pathway for sludge and sediment outflow into the adjacent swamp. 

Surface waters in the vicinity of the French Limited site are used for 

recreational activities, primarily fishing. PCBs were found between 18 and 

194 ppb in fish fillets taken from the local •ifishing hole" beneath the 

U.S. Highway 90 bridge immediately north of the main pit and up to 392 ppb in 

fish from lakes south of Gulf Pump Road. Since fish from the "fishing hole" 

north of the main pit do not exhibit PCBs higher than from the lakes south of 

Gulf Pump Road, a clear link between PCB in these fish and sludges from the pit 

can.not be established. 

Contamination of the soils in the site area could pose a hazard to hlDDan health 

if agricultural development of these areas were to take place in the future. 

Uptake of contaminants by vegetation destined for conslmlption by cattle or 
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hunans could result. The commercial development of land areas potentially 

affected by the site appears to be highly unlikely. A large portion of the 

area around the site lies within the 100-year floodplain of the San Jacinto 

River and Harris County, and the federal government restricts building and 

development in flood prone areas. In addition to being in the floodplain the 

area is relatively far removed from the metropolitan Houston area and not 

readily accessible to large work centers. Improvements necessary to remedy the 

situation do not appear feasible at this time; however, construction of the new 

U.S. Highway 90 may change the development outlook and tbus area land use. 

There are approximately 34 residences in the Riverdale Subdivision and another 

seven residences along Magnolia Drive (west of Riverdale) that are within 

4,000 feet of the French Limited main pit. Of these residences, 14 are known 

to draw water supplies from wells less than 100 feet deep (see Appendix M). 

These residences are listed in Table S-3. The closest wells to the main pit 

are along Maple Drive (within 1,000 feet of the main pit). 'l'he source of 

domestic water for the other 27 houses is either deep wells (greater than 

100 feet deep), unidentified shallow wells or hauled-in water. These 

residences are at slightly higher elevations (about 20 feet above mean sea 

level) than the main pit, and the water table in this area in the direction of 

the subdivision is slightly higher than the site vicinity. Nevertheless, 

ground water beneath the French Limited site appears to be moving southward 

(east of Riverdale) and westward (north of Riverdale). Thus, if the shallow 

groundwater gradients temporarily disappear or shift, these residences could be 

subjected to shallow groundwater contamination, either from the east or from 

I 
the north. Ass~ing all residences are occupied, and occupancy averages three 

people per household, then as many as 123 people could be exposed to 

I· groundwater contamination from the French Limited site. 

The high concentrations of g~oundwater contamination were found in shallow 

wells··along the south side of the French Limited main pit. If the sludges in 

the main pit causing this contamination are left in an uncontrolled state for 

long periods of time (i.e. decades), shallow ground waters further removed from 

the French Limited site will become contaminated at levels exceeding the 

current hllDan health criteria. The nature and thickness of the clay layer 
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Table 5-3. Shallow Residential Wells at French Limited Site Vicinity* 

Casing Well 
Residence Address Size Depth Comments 

( inches) (feet) 

ll!!!!e)- 2 65-100 
40-60 

2 58 
2 52 GWll 
2.5 62 
2.5 65 
2 100 New well replaces 

older well 

IIIIPJ!!I!!)-- 2.S 220 
2 60 
2 8S or 18S 
2 90 
2 87-100 GWlO 
2 90 
2 

lll!!'e )- 1111 2 240 
2 240 
4 
2 (2) 50-75 (2) 
2 25 

-- 1111 24 
(Riverdale) 

4 237 
4 240 
3 180-200 - 2 180-200 

4 300 
4 300 
4 300 
3 180-200 
4 240 

* Other shallw wells which have not been reported may exist in the 
area. 
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underlying the site makes contamination of the lower aquifers highly unlikely. 

If, however, contamination was introduced (by faulting, drilling, etc.) into 

the lower aquifer a significant number of people potentially could be affected. 

Five major drinking water wells screened as shallow as 200 feet are located 

within 2 miles downgradient of the French Limited site. 'lbese wells supply the 

town of Barrett, the City of Crosby, and other nearby comnunities. 

No contamination criteria exist for soils and sediments. However, the high 

levels of sediment contamination observed in the main pit and in the slough 

between the main pit and U.S. Highway 90 are exposed to large natural 

dispersion forces (chiefly floods). Significant health risks would be created 

if these sludges and sediments were dispersed in an uncontrolled fashion. 

Soils and sediments farther removed from the French Limited site, but still in 

the immediate vicinity, appear not to be signific~ntly affected by past flood 

events. The primary risk involved off-site is contact with undiluted heavily 

contaminated sludges or sediments transported intact from the site area. 

Previous removal actions at the site have removed the bulk of surface 

contamination making this highly unlikely, while off-site accumulation of 

sludges is minimal to non-existent. 

S.3.3 Population at Risk 

The French Limited site is approximately two miles southwest of Crosby, Texas 

and one mile west of Barrett, Texas. The combined population of the 

Crosby/Barrett area is approximately S,250 based on the 1980 census. Southwest 

of the site is the Riverdale Subdivision with a residential population of less 

than one hundred people. Other homes are located along Gulf Pump Road south of 

the site and U.S. Highway 90. 

The Crosby/Barrett area is primarily residential with some commercial 

businesses and some sand mining operations along the San Jacinto River and its 

tributaries. Some farming also occurs in the outlying areas. Approximately 

one-half mile west of the site, on the western bank of the San Jacinto River, 

St. Regis Paper Company operates a pulp/paper mill. 
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The French Limited site is surrounded by densely wooded lands and intermittent 

swampy areas. The area contains numerous abandoned sand pits which are 

frequented by area sport fishermen. 

The population potentially at risk includes: 

• residents in the nearby Riverdale Subdivision; 

• residents along Magnolia drive; 

• employees of the nearby sand mining operations 

• sport fishermen that frequent the San Jacinto River, and some of the 

abandoned sand pits; 

• travelers along U.S. Highway 90 and Gulf Pump Road; and 

• Harris County, Precinct 2 maintenance personnel. 

In exam1n1ng the population at risk, it is important to consider the mechanisms 

or pathways by which these people may become expQsed to the contamination. The 

primary pathways of potential concern for the French Limited site area are: 

1. consunption of contaminated ground water, 

2. ingestion of contaminated aquatic species and plants, 

3. direct contact with contaminated soils and surface water, and 

4. inhalation of airborne contaminated dust. 

Although all four of the pathways defined above have the potential for 

producing acute short-term effects, the first pathway (consumption of 

contaminated ground water) is most likely to produce serious long-term 

effects. 

Based on the above discussion and the potential population at risk, the 

residents in the Riverdale subdivision and those along Magnolia Drive are most 

likely to suffer long-term chronic effects as well as any acute effects. 

Beca·use of the popularity of sport fishing in and around the French Limited 

site, and the potential for this segment of the population to be subjected to 

the contaminati_on from the French Limited site by all of the last three 

pathways defined above, the sport fishermen are considered to be the second 

most likely segment of population at risk to suffer both acute and 
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chronic effects. However, because of the surface water removal mechanians 

observed at the site, that is, the persistent flooding of the disposal area and 

the movement and dispersion of contaminants, the effects resulting from the 

last three pathways of exposure will continue to diminish. On the other hand, 

the potential for well water contamination will continue to increase as the 

contaminant plume moves outward from the imnediate site area. This movement 

will occur as long as a sufficient concentration of the contaminant mass 

remains within the French Limited site. Once the source mass is removed the 

potential for exposure to contamination from the well water will diminish 

accordingly. 

5.4 SIGNIFICANCE OF WASTE CONCENTRATIONS 

The waste chemicals at the French Limited site are present in the sludges and 

sediments in the bottom of the main pit and in the soils and sediments of many 

of the adjacent pits and ditches. Surface wat~rs in the main pit contain low 

ppb levels of the more soluble chemicals (chiefly volatile organics), while the 

ground waters innnediately south of the main pit contain significant (high ppb) 

levels of these same volatile organics. 

Mercury was the only inorganic chemical (observed at 0.7 ppb'ip ground water 

with a criterion of 0.144 ppb) observed in water above its 10-5 incremental 

cancer risk human health criterion (see Appendix F), and it appeared only in 

the background well. No groundwater wells on the site proper exhibited mercury 

contamination. Additionally, this level of mercury is below the 2 ppb primary 

drinking water standard. 

A comparison of the highest observed concentrations in water at French Limited 

with the 10-5 risk level hman health criterion is shown in Table 5-4. 

Both ground water and surface water concentrations are shown in the table. The 

10-5 h\lDan health criteria were used for comparison due to the lack of 

drinking water standards governing most of the organic compounds found in the 

ground water. One compound, tetrachloroethene, was found in ground water at 

more than.100 times its 10-5 h1111an health criterion level. Four compounds 

were seen in ground water at between 10 and 100 times their 10-5 h11Dan 

health criteria: benzene, carbon tetrachloride, 1,2-dichloroethane, and 
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Table 5-4. Summary of Maximum Concentrations at French Limited and 
Human Health Criteria (All Units in ug/1 or ppb) 

Hi&hest Observed Levels 

Human Health Ground Surface 
Paraneter Criterion* Water Water 

benzene 6.6 180t 1500t 
carbon tetrachloride 4.0 44t 
chlorobenzene 488 7 
chloroform 1.9 390t 
1,2-dichloroethane 9.4 440t 190t 
1,1-dichloroethene 0.33 13t 
1,2-dichloropropane 87 17 
ethyl benzene 1,400 68 500 
methylene chloride 1.9 741 
tetrachloroethene 8.0. 910t 63 
trichloroethene 27 44t 110 
toluene 14,300 67 410 
vinyl chloride 20 39t 180t 
acenaphthene 20 260 
anthracene 0.028 220 
benzo(A)anthracene 0.028 280 
chrysene 0.028 170 
fluoranthene 42 630 
fluorene 0.028 570 
phenanthrene 0.028 1300 
pyrene 0.028 740 
phenol 3,500 32 
bis(2-ethylhexyl) phthalate 15,000 13 390 
lindane 0.186 0.045 
mercury 0.144 o. 7t 

* Values correspond to the proposed 10-5 incraental cancer risk 
levels for human health protection as discussed in Appendix F • 

t Exceeds the 10-5 ht11an health criterion. 
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methylene chloride. Three compounds in ground water (trichloroethane, vinyl 

chloride, and mercury) and one compound in surface water (chloroform) were 

observed at between 1 and 10 times their 10-S human health criteria. 

Several compounds attributed to the French Limited site were found below the 

criteria levels in both ground water and surface water. 

A summary of the observed metals contamination and the Primary Drinking Water 

Standards (see Appendix F) is presented in Table 5-5. No metals were observed 

above the drinking water standards. 

The high concentrations of groundwater contamination were found in shallow 

wells along the south side of the French Limited main pit. If the sludges in 

the main pit causing this contamination are left in an uncontrolled state for 

long periods of time (i.e. decades), shallow ground waters further removed from 

the French Limited site will become contaminated at levels exceeding the 

current human health criteria. 

No contamination criteria exist for soils and sediments. However, the high 

levels of sediment contamination observed in the main pit and in the slough 

between the main pit and U.S. Highway 90 are exposed to large natural 

dispersion forces (chiefly floods). Significant health risks would be created 

if these sludges and sediments were disturbed in an uncontrolled fashion. 



Table 5-5. 

Paraneter 

Chromiun 

Copper 

Mercury 

Lead 

Zinc 

FRENCH84-S.5/0613VTB5-5.l 

Drinking Water Standards for Metals 
(All Units in ug/1 or ppb) 

Drinking Water 
Standard 

50 

1,000 

2 

50 

5,000 

Highest Observed Levels 

Ground 
Water 

26 

7.6 

0.7 

5.9 

49.5 

Surface 
Water 

11 

6.6 

0.3 

17.9 
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I 
40 

45 

50 

55 

60 

65 

70 

75 

80 

I 
"1 (Continuation of Log) 

RED-IROIIN CLAY (CH) 
wery sttff, saturated 

End of Bortng - 44.5 feet 
£-logged bortng prior to reaming. 
Reamed bortng with 8-tnch bit to 
45 feet. Installed 4-in~h di111eter 
PVC well to 45 feet. Screened from 
15 to 45 feet. Sand backfill from 
1 to 45 feet. 

tOG OF BORING 81 I GW1 
French Limtted Site B6 Crosby, Texas 
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SAND (SP) ~·.·;· ..., 

t• ~ SILTY SAND (SM) ., 
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20· 20 • • .. r (CH) ::z: [// CLAY 
~ 

~ SILTY SAND (SM) w 
0 

:: 
t 
" 

': t 
40·• 40 '~ 
44, ...... CLAY (CH) 

~= 
1. Self Potential Run 

i In Positive Mode 
' 

! 
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- i i -- i i B. j .- £ • Equipment f!uger/Rotarr H•sb K j .- £ • ~ ~i: ~ i ' ~ al ?: It:. l I -· "ii 

j ~1 ii 2 j~ EA 
.. c,i E1e,,at111n 17,6 feet Date 4/7/83 s j! & (Continuation of Lo~n 0 

Laboratory Tests ... m 
0 Laboratory Tests ... m 00 40 DARK GRAY CLAYEY SAND (SC) 

loose. 11111st 

21 
LJCNT BROWN SAND (SP) 

medfum dense. vet. ffne to 
19.2 107 occasfonal sflty sand layers 1111df11111 grained. trace silt 

5 45 

LICltT 6RAY SANDY CLAY (CM) LIGHT GRAY SANDY SILT (Ml) 
Stiff. wet SA(-1200•511') cJ 67 very dense. saturated. non-

plastic, tnce clay, fine gr1fned 10 SG•2.66 
50 

tncreased s1ftd con\ent at 12 feet 

SA(-1200•461) cl LIGHT CRAY SILTY SAND (Sfl) -6 50/6· 18,3 108 :=i Perm K•l.2 11 10 
aedtum dense. saturated. trace clay. (Renald) 15 fine grained · 55 

·: REO-BROIIII CU.Y (Ctl) 
wery sttff. saturated, 

LL•56 s11ckensided 21 
21,6 98 PL•27 20 P1•29 60 

Ll&IIT CRAY AND YELLOII SANDY CLAY (CL) 
wery stiff. saturated 

color changes to gray wfth SOl!le LL•35 
14,5 114 snt lenses PL•l7 Cl 

PJ•18 25 
65 

slightly llndy at 28 feet 

22,9 96 30 
70 

tlld of Bortng - 70 feet 
RED-BROIIN CU.y"(CH) [•togged llortng prior to n•ing. 

Re1111d llortng with 8-fnch bit ll•69 wery stiff. saturated, blocltj. 
to 58 feet. tnsta11ed 4-fncb PL•J2 24,1 96 11fdensfded 
dfameter PVC well to 58 feet, PJ•J7 

75' screened f,_ 38 to 58 feet. 
Slnd blctff11ed from 36 to 
58 feet, 

color changes to ttgttt gray and 
ye11ov at 38 feet, slightly sandy, 
occastonal silty sand seams below 

80 39 feet 

m ............. ._. LOG OF BORING 82 / GW2 ....-:, 
E=::iJilli French Ltmtted Site B8 a .. 

Crosby, Texas 
lllliiiii --· -D ;a; Nviii1, iml 16 &Oll,009.12 t!l'':1 s/lV 

--·---
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SAND (SP) 
CLAY (CH) 
SILTY SAND (~) 

CLAY (CL) 

CLAY (CH) 

SAND S[W.S 

SANDY SILT (K.) 

CLAY (CH) 

~: 
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1. Self Potentl&I Run 
In Posltlwe Mode 
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Equipment ••a•rtRoter, ltacb 

II 
• .e ai ~ i .e ~ ... t "iii a 0 l iA ai tZ Elevation u,g feet Date 4/14/83 

2 al c! tZ (Continuation ~• Log) ;.: 0 
Laboratory Tests 0 Laboratory Tests ... ill 40 

~ GRAY CLAYEY SAND (SC) 
medium dense. moist 

::::: LIGHT BROWN SAND (SP) 
l 13 HiH aed\1111 4':nse • satul'ated. 

11111 

:f.d um-f1ne 1r1tned 1.5 w th some cl yey sand se•s 
5- at l feet 45 

::::: 
I 

!iii! 
SG•2.65 

1 75 SA(.1200•51) 1.2 17.0 109 
10- ::::: 50· ::::: 

!!!ii 
iiiii 

~ RED-BROIIII ClAY C CH) Pen1 K•4.0 K 10·3 42 17.6 102 ~iii! 
(Remold) :~~~~~ 2.0 26,7 92 ~ very sttff. saturated 

15- 55 ::::: 
::::: 

tnd of 801'1119 - 55 feet ::::: 
iii!! with SOIIII! gr-ave1·se11111 with Remlld 1,or1ng with 8-lnch bit 
!i!!i! to 27 feet. Installed ••Inch 1 5017• :::::: trace clay below 18 feet 

dlaeter PVC wen to 21-feet. 
20-

i.1111! 
60· Screened fran 7 to 27 feet. Sand 

backfill fran 5 feet to 27 feet. 

J.!!ill 
Well 91111111 logged after completion 

SA(-'200•31) 1 ·48 

)Jill 25- - 65· 
LICHT GRAY SAIIDY SILT C,IL) 

inedl• dense, saturated, 
non-plastic~ trace clay, 

1.s . fine gr-alne 

30- 70-

I 15.J JIZ 
35- 75-

I 19.0 IOI 
40- 80-

a .......... ._ LOG OF SORING 83 / GW3 ,_,.,, 
~ .... French Ll■tted Stte B1 Croiby, Tellls 0 

tr ...... Wo oifl Bi\11St6 61ii 
&013,009,12 H/JM S-/li_ 

I 
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Laboratory Tests 

LL=33 
PL=l7 . 
PI=l6. <l 
Perm K=3.5 x 10-6 

SA(-#200=96%) 23 

& =-....... e., 
1:- ..c a. ·;;; o. E 

~ii Cl) co 
00 Ou, 

18.l 108 

14.8 112 

16.8 111 
30 

E-logged boring prior to reaming. 
Reamed boring with 8-inch bit to 
39 feet. Installed 4-inch diameter 
PVC well to -39 feet. ·screened from 
9 to ·39 feet. Sand backfill from 

35 

Equipment _.uAu~ppei.L.c.L.f Bwa.ut..aa...,c..~Y _.Wu,a....,s .... h __ 

Elevation 16 ,8 feet Date 4/7 /83 

BROWN SANDY CLAY (CL) 
medium stiff, wet, with roots 

BROWN-GRAY SILTY SAND (SM) 
loose. wet 

BROWN CLAY (CH) 
stiff, wet, trace sand 

LIGHT GRAY AND YELLOW BROWN 
SANDY CLAY (CL) 

stiff, wet 

LIGHT BROWN AND. GRAY CLAY "(CH) 
very stiff, saturated, with 
some clacareous nodules, 
slickensided 

groundwater seepage at 13 feet 
color changes to red-brown 
at 18 feet 

some interbedded fine-grained 
silty sand seams at 23 feet 

LIGHT GRAY AND YELLOW SILTY 
CLAY (CL) 

very stiff, saturated 

LIGHT GRAY SILT (ML) 
medium-dense, saturated, non
plastic, with some clayey 
sand seams 

RED-BROWN LIGHT GRAY SANDY 
CLAY (CH) 

very stiff, saturated 
8 to 39 feet. 40 End of Boring - 40 feet 

llaNll111 Lawaon a .. ool■t•• 
Engineers. Geologists 
& Geophysicists 

JOBNUMSEA 

6013,009.12 

LOG OF BORING B4 I GW4 
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I 
'SANDY CLAY 
SILTY SAND (~~l 0 .7 ~ I I . 'l I.. I . . . • : I I I l I -..... 
CLAY "(CH) ... SANDY CLAY (CL) . 

cu 
:!. (CH) CLAY 
• 

~ 20· ::c 20: t-
0.. 

' .... 
Q 

~ SILTY CLAY (CL) 

! 
i 

SILT (ML) 

SANDY CLAY (CH) 40·- 40 

NOTES: 

1. Self Potential Run 

I In Positive Mode. 

I 
'•■---■ ., IIMJfN 

LA\ 
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SELF POTENTIAL 
(mi 11 ivol ts) r SINGLE POINT 

RESISTANCE 
(ohms) 
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Laboratory Tests 
0. 

1 

1 
?: 
"in 

?-i 
00 

--:::.. Cl) 

z:. Q. 
o. E 
~<'1 

Equipment Auger/Rotary Wash 

Elevation 12.6 feet Date 4/11/83 

BROWN CLAYEY SAND (SC) 
loose, wet 

LIGHT·BROWN SAND (SP-SM) 

I 
I 
I 
I 
I 
I 

SA(-1200=9%) 12 19.1 116 
7 10-3 Perm K=l. x 

medium dense. saturated. trace 
silt. fine-medium grained 

t 

I 
I 
I 
• • 
I 
I 

I 

• I 
I 

I 

0.5 11 

< 1 10 

·sA(-#200=2%) 1 14 

<1 

MA(-1200=73%) 5 < 1 
. Perm K=9.6 x 10-

•■ 
Nardini Law .. n AHOOl•t•• 
Engineers. Geologists 
& Geophysicists 

I DRAWN 
JOB NUMBER 

6013 009.12 

I 

16.3 104 

35 

40 

slightly clayey at 8 feet 

some clayey sand seams at 
13 feet 
becomes more coarse grained 
at 15 feet 

RED-BROWN AND LIGHT GRAY CLAY (CH) 
stiff, saturated. slickensided 

LIGHT GRAY SANDY CLAY (CL) 
stiff. saturated. with 
some c 1 ayey s_and 1 ayers 

End of Boring - 30 feet 
Reamed boring with 8-inch 
bit to 25 feet. Installed 
4-inch diameter PVC well to 
25 feet. Screened from 5 to 
25 feet. Sand backfill from 
4 to 25 feet. · 

LOG OF BORING B5 / GW5 
French Limited Site 

PL.AYE 

B14 Crosby. Texas 

APPROVED REVISED DATE 

H~ 
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Equipment Auger/Rotary Vash l J ! i ii .f .- I Elevation. 13. 9 feel 4/12/83 
~ :al t .c 

!:! IA ~Ii cZ Date J i 
Laboratory Tests ... iii 00 0 iA c5~ D (Continuation of Logl 

Laboratory Tests ii:' 40 6RAY SANDY CLAY lCHJ 
stiff, 11et LIGHT GRAY SANDY SILT (It.) 

111edl11111 dense, saturated, 

O.li 20.1 97 SA(-l200•59S) •3 
non-plastic,fine grained 

Pemi lt•2.7 x 10 
45 

l'ED-lllOIIII CU1 tat) 
21.3 LL•55 27.9 94 very stiff, saturated, blocky 

Pl•24 
Pl•31 

0 
wfth sme ffne grained silty sand 

U61ff GIAY SILTY SMD (5") l l•fnattons below 53 feet 
15 11edfum dense, saturated, 

fine grained 

1 
UGHT GIAY CLAYEY SAND (SC) 

color changes to gra1-bro1111 loose, saturated, fine 
.grained. 1 31.3 89 increased silt content 

20 

4 30 
decreased clay content, medf• 
dense, 11111e gravel, SOiie odor 

25 at 23 feet l 
sand se• 55 to 67 feet 

R'El>-lltCIIIII CLAY ( Cff) 
LICHT CRAY-IR£EII SANDY CLAY (CH) very stiff, 11turatecl, bloc'lly, 

0 34.f 91 with ••e silt and sand 11111tn1ttons 
1 

,ery stfff, 11tur1ted 

30 

ll611T GRAY AND YELLIIII SANDY CLAY (Cl) llED-BROIIN AND LIM IIRAY CLAY (CM) 
1 ,ery Stfff, 11tur1tect, wtth LL•56 very stiff to hard, saturated, 

as some clayey sand 1t111s Pl.•24 1 23.0 101 sltcllenstde, wfth·c1lcareous 
Pl•32 nodules 

LIGHT GRAY CLAY£1 SAltD (SC) 
l aedtum dense, saturated 1 

40 

m ...................... LOG OF BORING B8 / GW8 -· :"~°:: JIIS French l111tted Site B15 Crosby, Texas 
a;;.;;;; ii™" ""- -D sz''l &Mtb 6ii1 

§.Q~.00,.12 ,.,,~ 
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11111 .. 

I 
L•ilaraterJ Teall 

~(-f200•87l) 

lL•4B 
PL•20 
PJ•28 

.. ---- .. ---.. -· 
- l .-
& I 

... -~ = .e II ~ - . 
j .. ii e EA ... 

23.2 99 

cl 

95 

2 

18 30.2 91 

2 

---
I Conlinuolion of L119) 

s11ty sand layer at 1M fHt 
lt[D-lllOWN CLAY (CM) 

very stiff to hard, saturated, 
s11ctensided with some fine 
grained silty sand laminations 

GRAY SANDT SILT (Ml) 
dense, saturated, -fine grained, 
non-plastic, SCllle s11t layers 

BLUE-GRAT CLAY (Cl) 
st1 ff, saturated 

LIIIIT IRAY NID YEllOII SMDT Cl.AT (Cl) 
very sttff, saturated, with saaie 
clayey sand se111s 

I.Alllomorr r.,,, 

S&•2.67 
SA(-1200•151) 

-& I .e l Q 

o.'. ii 

2.8 

so,s• 

10 25/J• 

2 48 

C: 

ii .! 
~ .. 

j] aa 
~ ::: . 
~ .. 
aE a ,= 

120 

130 

160 

.. 

.. 

.. 

( Cclidilluelion " Let l 

LICHT GRAT SAND (SM) 
very dense. saturated, 
some stlt, fine grained 

tncreased clay content with some 
sand and clay 1111tnattons, dense 
.at 153 feet · 

End of lorfn' • 154.Sfeet 
£•logged llor ng prtor to reaming. 
llellled boring with 8-tnch bit to 145 
feet. Installed 4-tnch dt11111ter PVC 
•11 to 142 feet. Screened fl'CIIII 127 to 
142 feet. Sand llacltft11 fl'CII 116 to 
145 fnt. Ne11 plugged on 4-12-84. 

9'.••I LOG OF BORING 86 / GW6 
French Lfmfted Stte 
Crosby, Texas 816 .. ~ _____________________________________ _J_r: _ __._ ____ -::~•~™:2.:•.!E..---_:...1.-am.,~•L. __ _!~"'.!!!.!"~--•-a_._:.. __ ... _·_• -

rv..:.• 6013,00,.u - «eM - 6110/83 
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80 
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140 

160 
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SANDY CLAY (CH) 

SILTY SAND (St\) 
CLAYEY SAND (SC) 

CLAY (CH) 

SANDY CLAY (CL) 
CLAYEY SAND (SC) 
SANDY SIL l (111.) 

CLAY (CH) 

SNIDY CLAY (CH) 
CLAY (CH) 

CLAY (CM) 
wtth sandy stlt layers 
SANDY SILT (ML) 

CLAY (CL) 

SNIDY CLAY (Cl) 

SAND (SM) 

!!!l!ll= 
1. Se 1f Potentla 1 Run 

In Positive Mofle. 
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snF POTENTIAL 
f■IIIIVOlts) 

-1/'! 

0 

I 

. . 

---· sou,00,.12 
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laboratory Tests 

Perm K•8.0 • 10·3 
(Remo Id) 

SA(-1200■ 31) 

& .e 
2 ... 

I 
j 

12 

37 

41 

38 

51 

'i i .-ai ~ ·;;; 

j~ ~i 
00 

17.8 106 

19.J 106 

E 

I .c 
ii .. 
0 

0 

5 

10 

15 

20 

25 

30 

35 

40 

Equipment AugerfBotai:.,, HISb 

Elevation 16.0 feet Date 4/5/83 

GRAY CLAYEY SAND (SC) 
loose. aotst. wfth s1111e clay 
poctets 

LIGHT BROWII SMD (SP) 
loose. wt, wfth s1111e clayey 
sand seams, ffne-9r1tned, saturated 
below 4 feet 
becames 11edtum dense at 8 feet 

llecames den·s~ at lZ feet 
ftne to 111edt11111 grained, SDlllt 
fine grained gravel se111s below 
13 feet. · 

color changed-to gray 

trace of clay at 23 feet 

llllff IRAY SANDY CLAY (CL) 
sttff. saturated. wtth 
clayey sand lenses 

--
! 8 
!:! 

laboratory Tests ... I 

ll•76 
Pl•25 
Pl•Sl 

m 
6G,., ,,.. 

-....a..-......._ 
E...,_._Gealag,Sls 
&~,s,s 

--· &ou100,.u 

'i .-!!il --i~ 

18.8 

33.2 

C 

I 
~ 
iii 

a~ 

106 

86 

~ I l .z 
•o 

•s 

50 

S5 

60 

65 

70 

75 

60 

(Continuation of l.ogl 

cht111fcal odor at 44 feet 

R£0-8ROlffl CLAY (CH) 
very stiff, saturated 

some stlty sand l•fnattons at 
53 feet 

End of Boring - 55 feet 
E-logge4 llorfng. 

7 

Backft11ed to surface with C81tftt/ 
llentonfte slurry. 

LOG OF BORING 8·7 ..... 
French lf■tted Stte 

· Croslly, Texas B18 
...a&iio DAU llf1nsHI bill ,.,,,~ ~,.'t. 
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1. Self Potential Run 

In Positive Mode. 
~ 

8 
SELF POTENTIAL 

(mi 11 lvolts} 

4 

1 
8 16 

SINGLE POINT 
RESISTANCE 

(ohms} 



i 
I 
i 
I 
i 
i 
I 
I 
I 
I 
I 
I 
I 
I 

·;1 

I 
·., 
I 
I 
I 

-- ~ K 8 .,-
Q. a ... -- ::, C -cu 

~ 
.,,_ 

C -c - m ia a. 
Laboratory Tests 

NOTE: 

B2/GW2 was drilled 20 feet from 
GW7. See B2/GW2 for detailed 
description of subsurface strata. 
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Harding Lawaon AaaoolalH 
Engineers. Geologists 
& Geophysicists 
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Equipment Auger/Rotari Wash 

Elevation 17.5 feet OateJill~ 

LIGHT BROWN SAND (SP) 

LIGHT GRAY SANDY CLAY (CH) 

LIGHT GRAY SILTY SAND (SM) 

LIGHT GRAY AND YELLOW SANDY CLAY 
(CH) 

End of Boring~ 24.0 feet 
Boring drilled with 8-inch bit 
to 24.0 feet. Installed 4-inch 
diameter PVC well to 24 feet. 
Screened from 14 to 24 feet. 
Sand backfill from 24 to 12 feet. 

LOG OF BORING GW7 
French Limited Site 

PL.ATE 

B20 Ctosby. Texas · 
APPROVED DATE 

H/IM 

• 
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Laboratory Tests 

SA(-1200•201) 
SG=2.66 

SA(-t200•70I) 
SG•2.65 

.. 
... 
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e ... 
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23 

1.5 11 

45 

40 

35 

................... ~---------- .. ... .. .. 
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11 Equlpmenl,_....._-.,;.aii;;e_.r/""Ro..;..;.;t•;..;r.,.y_lla;;:.:s;.:;h __ _ 

Elevatlon 15.9 feet Date 4/5/83 
o-.'!P.l'r-------------
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::::: 

20 
11111 

25 

30 

35 

40 

LIGHT BROWN CLAYEY SAND (SC) 
loose. moist, fill 

LIGHT BROWN SILTY SAND (SM) 
loose, wet, with some gray 
clay seams and SOiie dark gray 
silty sand sea111s, fine grained 

color changes to gray, medium 
dense 

LIGHT GRAT cu,n SMD (SC) 
loose to •dh• dense, saturated,: 
ftne -grained 

LIGHT CRAY SMD (SP) 
dense. saturated. ffne-grained 

occasional clay 1ense and sa1e 
darter gray layers at 23 feet 

clayey gravel se• at 28 feet 

LIGHT CRAY SANDY SILT (II.) . 
dense. saturated, ffne grafned sand. 
trac~ c1~y 

Laboratory Tests 
ll•29 
Pl•llJ 
PJ=lO 
Perm K•7.D 11 10-8 

• 

I 
e ... ~ 

iii 

<1 

17.S 117 
45 

50 

(COnllnuatlon of Log) 

GRAY CLAY (CL) 
very stiff, saturated 

LIGHT GRAY SANDY CLAY (Cl) 
stiff, saturated, with some 
clayey sand seams 

End of Boring - 50 feet 
£-logged boring 
Backfilled to surface with cement/ 
bentontte slurry. 

55 

60 

65 

. 70 

75 

80 
LOG OF BORING BB 
French L1■ited Site 
Crosby. TeitlS 

11\AII 
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- 'i i g I g Auger/Rotary V1sh - i i .- • Equipment Ii 5 .e !i C :t E 'lS. I . - • 

j t;!! iii G e 
ElevallO"! 15,9 feet 

.e Ji ~ I I s IA t-i c!; cZ Dare 4/5/83 •1: i& 

Laboratory Tests 0. 00 2 IB t-i 0 (Continuation ol Log) 
0 Laboratory Tests .... 00 

LL•46 23.7 90 GRAY-BROWN SANDY CLAY (CL) 40 

PL•l9 stfff, wt 
Pl-27 wtth sane sand layers at 

3 feet 
5 

LIGIIT BRO'IIII SllTY SAND (SM) 
loose, s1tur1ted, fine 9r1tned 45 

chellltcal odor et 9 feet color change to ltght grey, some 
lS g darlt clay l1111tnetfons, sme 

10 
20 yellow •~•Ins at 48 feet 

50 strong chemical odor at SO feet 
LIGHT GRAY SILTY SAND (SM) 

loose, saturated, fine gratned 

MA(-1200•241) 
SG~2.59 15 55 

:::::: UGHT CRAY SAND (SP) Penn K•2.S 11 10·7 CRAY, a.AT (a.) 
40 if !iii dense, saturated, ftne grained LL•42 10 32.2 92 very sttff. saturated, 

:::::: PL•20 sltcltenstded, wtth sand lenses. 
20 :::::: Pl•22 

~H~~~ 60 strong clleltcat odor 

llliii 
End of lortng - 59 feet 

SA(-1200•341) 50 
with some ftne grained gravel £-logged bortng. 
se11DS, wll-graded sflty sand Bacltftlled wtth cement/bentonlte 

25 iiiiii at 23 feet · slurry. 
:::::: 65 :::::: 

iUiii 
:::::: 

beCOIIIH medhn dense at 28 feet 
27 

mm 30 :::::: 70 g:::: 
LIGHT CRAY CLAYEY SAND (SC) 

aedlm dense, saturated, 
fine-grained, wtth soma sandy 
clay pockets 

75 

SA(-1200•121) i 
DARK CRAY SILTY SAND (SN) 

loose, saturate~. ftne-gratned, 
40 some chemical odor 

80 

• ........ .__ ......... LOG OF BORING ~9 ..... ,. 
E..,_._o__. French Ltmtted Site B23 IGeoDli,s;c;st, 

Crosby, Texas 
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I SELF POTENTIAL SINGLE POINT 
(millivolts) RESISTANCE 
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NOTES: -
1. Self Potential Run 

In Positive Mode 
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Laboratory Tests 

SA(-200=65%) 
Non-Plastic 

SA(-#200=19%) 
Perm K=2.2 x 10-5 
(Remeld) 

LL=65 
PL=22 
PI=43 

-a. 
Q. -c· -a.. 

1 

0.5 

1.2 

o.o 

o.s 

Harding Lllwaon Aaaool■t•• 
Engineers. Geologists 
& Geophysicists 

JOBNUMBER 

6013,009.12 

3 

7 

8 

0 

5 

10 

20.2 101 

30.6 90 

40 

Equipment Auger/Rotary Wash 

Elevation 10.l feet Date 4/11/83 

GRAY CLAY (CH) 
stiff, saturated 

LIGHT GRAY SANDY SILT (ML) 
loose, saturated, fine grained 

LIGHT GRAY SILTY SAND (SM) 
loose. saturated, some 
wood fragments, trace clay, 
fine gra;ned 

LIGHT BROWN AND GRAY CLAY (CH) 
stiff, saturated 

LIGHT BROWN SAND (SP) 
medium dense, saturated, fine 
grained 
End of Boring - 35 feet 
Backfilled with cement/ 
bentonite slurry. 

LOG OF BORING B10 
French Limited Site 
Crosby, 'Texas 

Pl.ATE 

B25 
APPROVED 

H/J(-1 
0A1E 

;/IY 
REVISED 0A1E 
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Laboratory Tests 

SA( -200=41%\ 

e 
~ 
C. -
C -a. 

3 

7 

17 

34 

51 

37 

-_& ~ 
~ Cl) 

~ a. ae 
Cl) cu 
0 (/) 

15 

.. 

Equipment Auger/Rotary wash 

Elevation 14 .1 feet Date 4/5/83 

GRAY-BROWN CLAY (CH) 
stiff, moist, some tarlike 
deposits 

DARK GRAY CLAYEY SAND (SC) 
loose, wet, with clay 

GRAY AND BROWN CLAYEY SAND (SC) 
medfum dense, saturated, 
wit~ sandy clay pockets 

LIGHT.GRAY SAND (SP) 
medium dense, saturated, 
me~1um-fine grained 

with some sandy clay seams, 
becomes dense at 18 feet 

some chemical odor 
at 23 feet 

some gravelty silty sand seams 
at 28 feet 

I RED-BROWN CLAY (CH) 
1 very stiff, saturated 

I. 35 wt~h interbedded silty sand I seams below 33 feet 

End of Boring - 40 feet 
• £-logged boring· I 0 18.6 110 Backfilled with a cement/beritonit 

40 . slurry 

j. a Harding Lawaon ...... ,.. LOG OF BORING B 11 PlATE 

I . Engineers.Geologists French Limited S·ite B 2 6 
&Geophysicists Crosby, Texas . 
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CLAY (CH) 
CLAYEY SAND (SC) 
CLAYEY SAND (SC) 
SAND (SP) 

CLAY (CH) 

1. Self Potential Run 
In Positive Mode 
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LabOratory Tests I 

30 
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20 !iii! 
::::: 
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25 
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Equipment Rotary Wash 

Elevatlon 11,~o Dale lll9l83 

0- • DARK GRAY CLAYEY SAND (SC) WITH 
ABIINDANT ORGANICS (iOPSOW 
LIGHT GRAY SILTY SAND (SH 

medfum dense, wet, fine grained 

LIGHT GRAY SAHD (SP) 
lllt!dfum dense ta dense, wet, fine 
ta medilll!I ~rained 

becomes coarser with depth 

MdflD dense at 2D feet 

RED BROWN CLAY (CH) 
stiff to very stiff, saturated 

red and gray sandy s11t seam at 27 
to 28 feet 

LICHT CRAY AND IIIJTE SILTY SAND (SM) 
'ftry dense, s■turated 

- - --
1 C' 

I . - I 
ai -~ • iA t-i Laboratory Tests 00 

ss 

45 

44 

76 

m 

-!:. • 
I ' cZ (Continuation of Log) 

40 

45 

LIGHT BROWN SILTY.SAND rs~) 
very dense, saturated, wttll 

50 
organic odor, fine 9rafned 

55 
LIGHT GRAY ~AND CSP) Hiii dense, saturated, fine to mediUP.1 :::::. :::::: grained 

::::: 
SILTY CLAY jCL) 

60 · very sttf, saturated 

65 

BLUE GRAY ARD Rm SILTY CLAY CCL) 

70 

75 

very sttff, saturated 

RED BROWII SILTY SAND (SM) 
saturated 

RED BROWN SANDY SILT (HL) 
'fery dense, saturated 

LOG OF BORING GW 12 
French lt•fted Stte 
Crosby, Texas 

•.•·· 
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Lobarlltorr Teats ~A 

21 

46 

73 

-= - . ,,,,_ ... 
1! 

80 

..-..-·..-

( Conlillual ion of L09) 

RED BRONN SILTY CLAY (Cl) 
very stfff • saturated 

BLUE GRAY CLAY (ac)· 
very stfff1 saturated 

BLUE GRAY SILTY a.AY (a.) 
very stiff to 11an11 saturated 

sand lenses at 118 feet 

IIIOl'e snty at no feet 

---------------------
u11or111at, ,.., .. 

I al .-
' zi I iA ii 

Boring drilled to 62 feet 
wfth 4-tnch bft for sampliftg. 
Boring then augered to 62 
feet wfth B-fnch bit. Castflg 
set to 65 feet. Borfng 
advanced 62 to 155 feet with 
4-inch bft for s1111plfn9. Borfng 
then augered to 155 feet wtth 
8-inch btt. JnsUlled 4•fnch 
PVC wel) to 155 feet. Screened 
'frcJIII 13.2 to 152 feet. Sand 
backfill 124 to 152 feet. 
Benton1.te seal from 122 5 to 
124 fe~t. Sand bentonite grout 
from Oto 122.5 feet. 

! 
~ .. 

E& 

ss-----
85 

,,, ............ .. 
6DU.11119.JZ 

= =· 1/:. 1L 
a E a cl 

120 

125 

160 

( Conlinuotillll of L119) 

BLUE &RAY SANDY SILT (Ml) 
very dense. saturated 

BLUE GRAY SArlD (SP) 
very dense. saturated .• fine to 
111ecltum grafned1 with occasional 

. silty clay lenses 

End of Borfng. 155 feet 

. LOG OF BORING GW 12 
French Lt11tted Sfte 
Crosby, Texas · B29 
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Equipment Rotarl Wash 

Elevatlon 1L6 Date 11/10/83 

LIGHT BROWN SILTY SAND (SM) 

LIGHT GRAY SANDY CLAY (Cl) 

End of Boring - 24 feet 

Boring drilled with 4-inch bit 
to 24 feet. Installed 2-inch 
diameter PVC "'ell to 24 feet. 
Screened from 4 to 24 feet. Sand 
backfill from 4 to 24 feet. 

la 40. 

I a Hardln1LawsonAHOOl■tH LOG OF BORING GW13 
• Eng,neers.Geoiog,s1s French Limited Site B 3 Q 
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Elevatlon 7 9 Date 11/9/83 

DARK GRAY SANDY CLAY CL 
MEDIUM GRAY SANDY CLAY (CL) 

LIGHT GRAY SAND (SP) 
fi-¥- to medium grained 

End of Boring - 25 feet 
Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to 23.S feet. 
Screened from 3.5 to 23.5 feet. 
Sand backfill from 3.5 to 23.5 
feet. 
Well destroyed - not developed 
or sampled 
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Equipment Botacy Wash 

Elevation _ _.7....,,,-9 __ Date 12/12/83 

5 

,o 

20 

...... ...... ...... ...... ...... ...... ...... ...... ...... ....... ...... ...... ....... ...... ...... ...... ...... ...... ...... ...... ...... ······ ...... ...... ...... ······ ...... ...... ...... ...... ....... ...... ....... ...... 
25-MIIAMIMI 

30 

35 

40 

DARK GRAV SANDY CLAY (CL) 

DARK GRAY CLAYEY SILT (ML) 

MEDIUM GRAY SAND (SP) 

MEDIUM GRAY SAND (SP) 
fine to medium grained 

End of Boring at 25 feet 

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to 23.0 feet. 
Screened from 3.0 to 23.0 feet. 
Sand backfill from 2.5 to 23 ~ 
feet. Boring drilled and 
piezometer installed to replace 
GW-14. 

..... -. LOG OF BORING GW1.4 R 
French Limited Site 
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Laboratory Tests l. l. -iii 

Harding Lawaon AHoclalH 
Eng.,,eers Geo10g,su, 
& Geoonvs,c,s1s 
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25-
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35-
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., 
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Equipment Rotary Wash 

"1 

• 

,:_;,;,,;, -.... ...... ....... ....... ...... ...... ...... ...... ...... ...... ...... 
~ 

Elevation 13 .8 Date 11/10/83 

DARK GRAY CLAYEY SILT (ML) 

LIGHT BROWN SILTY SAND (SM) 

MEDIUt1 GRAY SAND (SP) 
coarse 9rained 

RED AND BROWN SILTY CLAY (CL) 
End of Boring - 24 feet 
Borina drilled with 2-inch bit 
to 24.feet. Installed 2-inch 
PVC to 23 feet. Screened from 
3 tu -23 feet. Sand backfill 
frorn 3 to 23 feet. 

LOG OF BORING GW15 
French L1mfted Site B33 Crosby, Texas 

APOPO•·f~• 

HP~1 



.i 
I 
I 
I 
-.I 

'.I 
I 
I 
I 
I 

, Laboratory Tests 

I I 
I 
~ 
I 
f.1 

I 

• -• e_ _o_ 
• !: .. .,. . .,. 
uc-o• a. a. 

- C' .,. 
' I .-!i b-
ii -- ~i 18 m OQ 

-= - -» = 0. Equipment Rotary Wash 
c. E 
~ IA 
0 

5-

10-

15-

20-

25 

30-

35-

40-

Elevation 12.s Date 11/14/83 

•• 

~--~ ....... ...... ...... . ..... ...... ...... ...... ...... ....... ....... ....... ....... 
:rnw 
::::::: 
.:::::: ...... ....... . ..... ....... 
=:::::: 
lo:::::: 
~g~~g 
~:::::: 

·rnm 
. ~ =. ~ = 

l>ARK GRAY SANDY SILT (ML) 

LIGHT BROWN SILTY SANO (SM) 
fine grained 

LIGHT GRAY SAND (SP) 
fine to medium ~rained 

End of Boring - 25 feet 
Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to 23. 5 feet. 
Sand.backfill from 3.5 to 23.~ 
feet. Screened from 3.5 to 23.5 
feet. 
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Laboratory Tests 
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A. A. 

Harding L■waon Aaaool■tH 
Eng,neers. Geo1og,s1s 
& Geophysrc,sts 

J{JE,NUMS('-

6013 ,009 . .12 

-" . ~ 11-... -== :, C 

I .s -c IB 

C' -i=. 
1:-~ 

~1 ! 
00 0 

Equipment __ R_o_ta_r.:.y_W_a_s __ h ____ _ 

..... ······· ::::::: 
::::::: ....... ::::::: 
:::::: I-••···· 
~~HH~ 

Elevat1on _l __ 6 __ .2 _____ oate 11/14/83 

LIGHT GRAY SAND (SP) 
fine to medium grained 

s- ·111111 

10-
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35-

40-

ii ill I 
:::::: 
:::::: ...... ...... ...... .. . ... ....... ...... ...... ...... ...... ...... ...... ...... ...... ······ ······ ...... ... ... 

111111 

mm 
~mff ······ 

111111 

mm 
End of Boring 25 feet 
Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
PVC well to 23 feet. Screened 
from 3 to 23 feet. Sand 
backfill from 3 to 23 feet. 

LOG OF BORING GW17 
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Equipment Rotari Wash 

Elevation 13.5 Date lll14l83 
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...... 
······ ·••···· ...... ...... ...... ...... 
······ 
······ ...... ······ :::::: .r~·; 

: : ; 

... 

LIGHT BROWN SILTY SAND (SM) 

LIGHT GRAY SAND (SP) 
fine to mediu~ ~rained 

LIGHT GRAY SILTY SAND (SM) 
with clay lenses 

End of Boring - 25 feet 
Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to 23.5 feet. 
Screened.from 3.6 to 2~.6 feet. 
Sand backfill from ·J.5 to 23.5 
feet. 
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Equipment Rotary Wash 

...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 

...... ...... ...... 

...... ...... ...... ...... 
:::::, 

Elevation 14.6 Date 11£8£83 

DAR~ GRAY SILTY CLAY (CL} 
with some organics 

LIGHT· BROWN SILTY SAND (SM) 
with occasional clay lenses 

BROWN FINE SAND (SP) 

LIGHT BROWN SAND (SP) 
fine to medium grained 

End of Boring - 23.5 feet 
Bori~g drilled with 4-inch bit 
to 23.S feet. Installed 2-inch 
diameter PVC well to 23.S feet. 
Screened from 3.5 to 23.5 feet. 
Sand backfill from 3.5 to 23.5 
feet. 
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Hartllnt L••••n A•••••t•• 
Engineers Geotog,sts 
& GeoDl"ltsic,sts 

JOE, ,,:~,,..~[I' 

6013 ,009 .12 

-.,. 
e= :ti ·s ! 

c:- =--- I» I = a. l!- !i 
Equipment __ Ro_t_a_r_y_W_a_s_h ___ _ 

en 
~i 
00 0 

10 

15 

20 

25 

30 

35 

40 

Elevation _ 9_._o ___ Date 11/8/83 

: : LIGHT BROWN SIL TY SAND (SM) 

DARK GRAY SILTY CLAY (CL) 
with organic odor 

...... ...... ...... ..... ...... ...... . ..... ...... ..... ..... ...... ...... ...... ······· ..... ...... ..... ..... ...... ...... 

111111 ...... ...... ...... ...... ······ 

LIGHT BROWN SILTY SAND (SM) 

LIGHT BROWN SAND (SP) 
· fine to medium grained 

End of Boring - 25 feet 
Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to 23 feet. 
Screened from 3 to-23·feet. 
Sand backfill from 3 to 23 feet. 
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Nardini Lawaon A-■oolalH 
Engineers. Geolog,sts 
& Geophys1c1s1s 

JOB ... •···!'1 I• 
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---c ~i 18 00 
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2.5 

30 

35 

40 

Equipment __ R_ot_a_r.._y_W_a..;.s_h ____ _ 

Elevation _ 1_2_· 1 ___ Date : 11/8/83 

DARK GRAY CLAY (CH) 
FILL 

plastic, wood, paper, glass, 
misc. refuse 

LIGHT GRAY SANDY CLAY (CL) 

DARK GRAY SILTY CLAY (Cl) 

LIGHT BROWN SILTY SAND (SM) 

J.lGHT BROWN SAND (SP) 
fine to medium grained 

End of Boring - 24 feet 

.,, .... _. _. 

Boring drilled with 4-inch bit 
to 24 feet. Installed 2-inch 
diameter PVC well to 21.25 feet. 
Screened from 1.25 to 21.25 
feet. Sand backfill from 1.25 
to ·21.25 feet. 

Well removed and sealed on 4/9/8 
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Eng,neers. Geo1og,s1s 
& Geophys,c,sts 
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- Ill i= Equipment Rotari Wash 
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~i 0 
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..... ..... ...... ...... ..... ..... ...... ...... ...... ...... ......... ...... ...... ..... ...... ...... ...... ...... ...... ...... ...... ...... ······ ...... ...... ...... ...... ...... ...... ...... ...... 

Elevation 13,2 Date 11/14/83 

LIGHT GRAY SILTY CLAY (CL) 

LIGHT GRAY ClAYEY SILT (ML) 

LIGHT GRAY SIL TY SAND (SM) 

~IGH.T GRAY SAND (SP) 
fine to medium grained 

End of Boring - 25 feet 
Borinq drilled with 4-inch bit 
to 25 .feet. Installed 2-inch 
PVC well to 23.5 feet. Screened 
from -3.;:S to 23 .5 feet. Sand 
backfill from 3.5 to 23.5 feet. 

LOG OF BORING GW22 
French Limited Site B40 Crosby. Texas 
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a Nardini Law■on AHoolalH 
Engineers, Geologists 
& Geoohysicists 

JOBNUt,!BER 

6013,009.12 

-'# 
~ Cl) -Sc -(I) - a, ~ en-

•- C 
$1 ~8 m. 

I ----~ J:. -ii 0. 
Cl) >, C ... a, 0 

00 
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-35 

40 

Cl) 

Q. 
E 
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Equipment __ R_o_t_a;.;..rY--.,.;W.;.;;a_sh ______ _ 

Elevation ___ 1_.o ..... 7 ____ 0ate 4/9/84 

BROWN AND GRAY CLAY (CH) 
stiff. moist 

DARK GRAY CLAY (CH) 
stiff. wet 

F111 

: .. -:.:;-: GRAY SAND (SP) . 
-:~::A 
='~:~:;:: dense. saturated, med i 1:1m to 
::::·.;~:! f_i ne gra i n·ed :::,~ 
;-••·:.·•·· :.-.:~:;:; 

:::~.-:·:t .... 
?::·~::: 
:~~=-~: 
~~i:. ---;.-.• ·=·~'"' End of Boring .. 19.5 feet 

Installe~ 2 inch diameter PVC 
well to 18 feet. Screened from 
13 to 18 feet. Sand backfill 
from 18 to 5 feet. 
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Laboratory Tests 
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Harding Lawaon AHoolatH 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

6013,009.12 

-" -.s .,-~-- :, C 

l - CD "' --c 
~8 m 
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! -= - I> 
>- ~ D. 

0. ii E ., 
~i C 

11'1 u, 
cc 

30 

35 

40 

Equipment Rotary Wash 

Elevation 7.7 Date 4/9/84 

DARK GRAY CLAY (CH) 
stiff, saturated 

GRAY SAND (SP) 
dense, saturated, medium to 
fine grained 

End of Bor1ng - 24.5 feet 

Installed 2 inch diameter PVC 
well to 23 feet. Screened from 
18 to 23 feet. Sand backfill 
from 23 to 13 feet • 

LOG OF BORING GW24 
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B42 Crosby, Texas 
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Equipment Rotary Wash 

Elevatlon Data 5/15/B4 

GRAY-BROWN GRAVELLY CLAY (CL) 
stiff, moist 

GRAY SILTY SAND (SM) 
loose, saturated, fine grained, 
occasional strong odor 

OYA readings up to 250 ppm whtle 
re1111fng 
occasfonal blact oft color, denser 
below 15 feet 

occasional light brown clayey sand 

DARK GRAY SILTY SAND (SM) 
medium dense, saturated, ffne 
grafned, occ1sfon11 strong odOr 

.. --· 1111··- --

OVA Reading 
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(Continuation of Logl 

GRAYISH BROWN a.AY (CL) 
stiff, saturated, vertical 
l1111fnations, no odor 
Ream to 58 feet with 10-fnch 
dtameter btt. Installed 6-fnch 
PVC c■sing to 59 feet. Grout 
annulus wfth cement/bentonfte 
slurry. 

RED-BROWN CLAY (01) 
very stiff, satunted, sane 
calcareous nodules 

REO-IROIIN ANO LIGHT CRAY CLAY (CH) 
very stiff, saturated, 
sltctenstded, 

LOG OF BORING GW25 
French Limited Stte B43 Crosby, Te11■s 
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I Cnntinuotion of LIIIJ l 

occasional silty sand seams below 
92 feet 

· BLUE-GRAT a.AT (CK) 
stiff, saturated 

Loborotarr Tetfl 

~ • • - 1:--~ .. ...... 
uc-
o• 
Q. Q. 

-J ,t 
-!.. ... Zi i i! ii'I 

! .. =· -i AC 1l 

E~ ii E 
J!I ~ 

120 

155 

160 

( Conl~fion "' L09) 

LIGHT GRAY AND YELLOW CLAY (CH) 
very stiff to hard, saturated, 

111terbedded clayey sand and sandy 
clay layers llelow 138 feet 

GRAY Sli.TY SAND (SM) 
very dense, saturated, medium 
grained 

End of Bortng - 152 feet 

. Installed 2-tnch diameter PVC •11 to 
150 feet. Screened fram 145 to 150 
feet. Gravel Pack fn,111 152 to 138,5 
feet. Grout frm 138.5 to surface 
using cement/bentonite slurry. 

LOG OF BORING GW25 
F"nch Limited S 1 te 
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Physical Soils Analysis 



- - - 1111 - .. .. - 1111 - - - -
;r--------------------------------------------------------------------------. 

UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS 

GRAVELS 

CLEAN GRAVELS 
WITH LITTLE OR 
'MO Fl'M[S 

SYMBOL TYPICAL NAMES 

WILL GIIADED GIIAY[LS,GIIAYEL•S- •XTUlt[S 

POOR\.'f GIIADED Gllt.VE\.S, IIIAYIL • SAND 

GP ~!~i 
~ ! MORE THAN HALF r-------t--P\a'-1".IJI------------------" 
O •

2 

COARSE FRACTION GM SIi.TY GIIAYtt.S, ll'OOIILY GIIADt:D GIIAYEL•SMD, 

.. ,11111:s 

en c IS LARGER THAN GRAVELS WITH SIL f llfllTUlltS 

0 i NO. 4 51.,._ SIZE OVER 12-,. FINES ~ ~w~ Cl.AYIY IIIAVILS, ll'OOIILY IIIADID GIIAYEL•SAIID• 
~ ; GC CUY •11TU111S a!~----+-----4-~~1------------~ a: .. :::::::: 
9 ~ CLEAN SANOS SW \\\j\\j\ 
~a: CZ~ SANDS WITH LITTLE OR 

WILL IIIADID SANDS, IIIIAYELLY SANDS 

Cl l o,. u .. 

I 

I ~, 
MORE TMAN HALF 
COARSE FRACTION 

NO FINES 

IS SMAU.£R THAN SANDS WITH 
N0.4 SIEVE SIZE OVER •Z% FINES 

SIL TS AND CLAYS 
LIQUID LIMIT LESS THAN 50 

SP mm~ l'OOIILY GIIADED SAIIDS, GHYILL\' SANDS 

IHI:_;_ 111.n saes, POCIIILY G11ADEO SUD-at 
SM IHI MIXTUIIII 

SC WA CI.AYIY SANDS, PCIOIILY GIIADID IAND-CUY 
~ IIIIITUIIIS 

IJIIIIIUIIC Q.AYS ~ LOW TO IIIIDIUII ,usncm: 
GIIAVD.LY e&.,.YS, SAID\' CLAYS, SILTY CLAYS ' 
LEM CUl'IS • 51 J 

j9~------------~~~-~l¥:fl~~~~~~u~~~=~,_-__ OIIGMC ___ a_n_CLAYS __ • __ ~ 
0: ! MH NOIIGAIIIC a.TS. IIICACECIUS OIi IIIATCIIIACIDUS 
c:, ... .. SAMW OIi an SOII.S. IUITIC a.TS ~ii: I 

► 

I 

SIL TS AND CLAYS 
LIQUII) LIIIIT GREATER TMAN 50 

HIGHLY ORGANIC SOILS Pt~ 

IIOIIUIIIC CLAYS 0, NIGN ~ASTICIT't, 
,., CI.A'IS 

OIIUIC Cl.ATS OF 11111111111 TO 11GN ,UifflCrn', 
CIIIGMIC9Lfl 

,UT AND OTNEII NIIINL'I OIIGAIIIC SOILS 

-181 

LL 

PL 

Pl 

SG 

....... 

KEY TO TEST DATA 

- '\Jndillurll•d• Softlple SA - Sit¥• A11alr••• 

- Standard Ptntlratian 
Test Sorn11h MA - Sine An••Y•I• • Hydromatar 

- Liquid Llfflll (In %1 PERM - Permaalllllty 

- Plastic Lifflft (in %1 

- Pla•tlclty ltlde•(ill%\ 

PID -Plloto Ionization Detector (ppm) 

8low1✓ foot - refer ■ to $PT "N" "alue 
- Specific GrOYIII' 

Remold - So111p•e rtr11olded priar to t eslino 

-% Fin•• , ........ zoo ,,.,,. 
NOTES 

TIIHO Not• Ara Appl~alllla To AJI 
8orl111 alld/or Tnt Pit L .. Plltll la 
TIii• Rlpart. 

1. EleY1tt11111 refer to Mean Se• level D1t ... (1963) 
2. Undtsturbed Samples consisted of 11ydr11tca11y pushed 3-tncll dt .. ter 

Shelby Tubes and driven 3-tnch OD a 2.5-lnch ID s,11t Spoon S1111111ers. 
A 140 lb, llmner falling 30-fnches was used to drtve tlle Sp1tt Spoon 
Sampler, 811111 counts were converted to SPT •N• valYes by mu1ttp1ytng 
by 0.56. 

3. St1nd1rd Penetration Test ts the numer of blDWS requtred to drive• 
2-tnch OD by 1,3 tnch ID Sp1tt Spoon S~ler 12-lnches ustng a 140-1b. 
hllllller fa1Hnl) 30 Inches. ' 
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10 20 30 40 50 60 70 80 90 100 110 120 

LIQUID LIMIT(%) 

Source Classification Natural Liquid Plasticity % Passing 
M.C. (%) Limit(%) Index(%) ,200 Sieve 

82 at 23.0' SILTY CLAY (CL) 14.5 35 18 -
82 at 33.0' CLAY (CH) 24.l 69 37 -
82. at 58.0' CLAY (CH) 21.6 56 29 -
84 at 28.0' SANDY CLAY (CL) 16.8 33 16 
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Plaatlclty Chart 
French L~mited Site 
Crosby, Texas 
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90 100 110 120 

Liquid Plasticity % Passing 
Limit(%) Index(%) ,200 Sieve 
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48 28 -
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LIQUID LIMIT(%) 

Source Classification Natural Liquid Plasticity % Passing 
M.C. (%) Limit(%) Index(%) •200 Sieve 

88 at 43.0' CLAY (CL) 17.5 29 10 

89 at O' SlLTV CLAY (CL) 23.7 46 27 

89 at 57.0' CLAY (CL) 32.2 42 22 

810 at 28.0' CLAY (CH) 30.6 65 43 
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APPENDIX F 

Pursuant to Section 1412 of the Public Health Service Act, as amended by 

the Safe Drinking Water Act (Public Law 93-523), EPA has promulgated 

National Interim Pr~ary Drinking Water Regulations (NIPDWR) (EPA, 

1981) and National Secondary Drinking Water Regulations (NSWR) (EPA, 

1981a). These regulations establish primary and secondary maximum 

contaminant levels (MCLs) for certain inorganic and organic substances 

in drinking water. The primary MCLs control contaminants which 

adversely affect health, while the secondary MCLs control contaminants 

that affect the aesthetic qualities relating to the acceptance of 

drinking water. At considerably higher concentrations of the secondary 

contaminants, health implications may also exist, as well as aesthetic 

degradation (EPA, 1981; EPA, 1981a). 

EPA (1976) has developed water quality criteria for the protection of 

human health and aquatic life, pursuant to Section 304 of the Clean 

Water Act. In 1980, EPA criteria were updated for the 64 toxic 

pollutants or pollutant categories named in Section 307A of the Clean 

Water Act, based on evaluation of new toxicological and environmental 

data and changes in the approach to hazard/risk assessment. The 1980 

criterion for mercury was additionally revised in 1981 (EPA, 1981b). 

The 1980 and 1981 EPA criteria superceded the 1976 criteria for the 

64 toxic compounds, since these were evaluated by the more advanced 

methodology. The new EPA criteria considered the acute and chronic 

adverse effects of water pollutants on aquatic organisms, nonhuman 

mammals, and humans. These.criteria have been designed to protect 

aquatic life and humans from effects of exposure to the pollutants. 

The level of protection afforded aqµatic organisms by the 1980 and 1981 

EPA criteria is that most aquatic life would be protected and aquatic 

ecosystem functions would be preserved, but that a few untested species 

might be adversely affected if the highest allowable concentrations 

F-1 
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persisted for long periods of time. The 1980 and 1981 EPA criteria 

specify both concentrations in terms of 24-hour averages and maximum 

concentrations not to be exceeded at any time. Since the sampling 

prograa in the environmental survey did not quantify 24-hour averages, 

assessment of potential effects on aquatic life has been made by 

comparison to EPA criteria which are the maximum allowable 

concentrations at any time. These criteria are shown in Table F-1 for 

the contaminants observed at the French Limited Site. 

Human health criteria have been incorporated by EPA into the 1980 and 

1981 criteria, based on the carcinogenic, toxic, or organoleptic (taste 

and odor) properties of the 64 toxic pollutants. For those 

noncarcinogens, the criteria have been based on the prevention of 

adverse health effects in humans. In the case of suspected or known 

carcinogens, the criteria represent incremental increases in the cancer 

risk to exposed populations. In assessing the huroan health significance 

of contaminants at French Limited, the incremental risk level chosen was 

10-S. This level is the concentration of a specific contaminant, 

which is projected by the EPA risk analysis to potentially increase the 

incidence of cancer by no more than one case per 100,000 individuals. 

The applicable human health criteria for the contaminants found at 

French Limited are shown in Table F-1, both for human consumption of 

water and organisms and for human consumption only of organisms taken 

from water containing the contaminant. The EPA methodology for 

developaent of the criteria for protection of both human health and 

aquatic life are summarized in EPA (1980). No soil or sediment criteria 

have been developed. 

In assessing the significance of contamination at French Limited, the 

criteria and HCLs have been applied as follows. For materials 

contaminating the bedrock aquifer,· the maximum drinking water 

contaminant level has been considered the most critical concentration 

upon which the assessment is based. this is because the principal 

environmental/health affects would stem from use of the ground water as 

F-2 
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I Table F-1. Water Quality Criteria· 

Referencu 

Paraeter 

ltetala 
Beryllium 
Cadmi .. 
Qiro■ i .. (Total) 
Copper 
Lead 
Mercury 
Nickel 
Thallia 
Zinc 

GC/HS Vol at ilea 
Benzene 
Chloroform 
Chlorobenaene 
l,l-Dichloroethane 
1,2-Dichloroethane 
T-1,2-Dichloroethane 
1,2-Dichloropropane 
T-1,3-Dlchloropropene 
Etllyl benzene 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tricllloroethene 
Toluene 
Vinyl Chloride 

GC/HS Add 
Phenol 

GC/HS Base/Neutral 
Ac:enaphthylene 
bia(2•ethylhexyl)phthalate 
1,4-Dichlorobenaene 
l,2•Dichlorobenaene 
Dioctylphthalate 
Fluoranthene 
Acenapthene 
Anthracene 
Benao(A)anthracene 
Benao(B)fluoranthene 
Benso(A)pyrene 
Chryaene 
Di-N•butyl phthalate 
Fluorene 
Naphthalene 
Phenanthrene 
P:,rena 

PCB■ , Puticldaa 
PCB1 

Maximum 
Drinking Weter 

Conte■inent Level 
(ug/1) 

JO 
50 

1,000 
50 

2.0 

5,000 

I00tt 

2, 3, 4, 5 

Human Health 
Criteria 

(ug/1) 

0.068 
10 
50* 

50* 
O.U.4 
ll,4 

ll 

6.6 
1.9 
488* 

9,4 

87 
1,400• 

1. 7 • 
6.0 

27 
14,300* 

20 

3,500 

0,028*** 
15,000 

400tttt 
400tttt 

42 

0,028*'1r* 
0,028* .. 
0,028*** 
0.021• .. 
0,028*** 

34,000 
0,028*** 

0.021-
0.028• .. 

0.00079 

• Baaed on toxicity rather than 10·5 cancer riak factor. 
t Hardne■ a dependent, 

** Total trihal1111ethane1. 
tt For chlorinated beneenea •••cl•••• 

*** For polynuclear aromatic••• a cl•••• 
ttt For dichloropropane •• a cl•••• 

•**• For dichloropropene •• a cl•••· 
tttt For dichloroben&ene •• a cl•••· 

***** For phthalate ester•••• cl•••• 

FRENCHREV-S.)/\'TI-F.I, .2 
I /22 /84 

2, 3 

Freshvater Aquatic Life (ug/1) 

Maxi111111 or 
Acute Toxicity 

130 
J.6t 

22t 
l70t 
4.1 

l,800t 
1,400 

l20t 

S,300 
28,900 

250ft 

118,000 

23,000ttt 
6,060••·· 

32,000 
9,320 

18,000 
45,000 
17,500 

10,200 

940 
1, 120tttt 
I, 120tttt 

940••··· 
3,980 
I, 700 

940••··· 

2,300 

2.0 

24 Hour 
Average or 

Olronic Toxicity 

5.3 
0.025 

S,6 
3,lt 

0,20 
96 
40 
47 

1,240 

20,000 

2,400 
9,400 

2,560 

l.O 
768tttt 
768tttt 

l**** 

3***** 

620 

0.014 

1 USEPA. 1981. National Interim Primary Drinkin& Water Re1ulations CFR 40 Part 141 and National Secondary 
Drinkin& Water Regulations CFR 40 Part 143, 

2 Alll'Dient Water ualit Criteria for Acena thene Throu h Zinc. Office of Water Regulations and Standarda. 
USEPA. Was ington, D,C. 

l Quality Criteria for Water, 1976, Office of Water and Hazardous Material ■• USEPA. Washington, D.C. 
(Red book) 

4 USEPA. 1980. Water Qualit:, Criteria Doc&nent1: Availability. Federal Reai1ter, 45(231):79)18-79)79. 

S Federal Re1iater. August 13, 1981. Correction Notice p. 40919. 
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a domestic water supply. Water in the bedrock aquifer may, however, 

discharge to the surface water, where contaminants could affect aquatic 

life. For materials contaminating the ground water contained in the 

unconsolidated sediments above bedrock and for surface waters, the most 

stringent of the following criteria has been considered the critical 

concentration upo_n ~hich the assessment is based: (1) the maximum 

drinking water contaminant level, (2) the criterion for protection of 

freshwater aquatic life, or (3) the criterion for protecting human 

health when both aquatic organisms and water are ingested. The lowest 

of thess three concentrations is the maximum level tolerable in the 

shallow ground water and surface water at French Limited since the 

surface waters may be used for water supply, fishing, or propagation of 

aquatic life. 

References 

U.S. Environmental Protection Agency (EPA). 1980. Water Quality 
Criteria Docmaents: Availability. Federal Register, 
4S(231):79318-79379. 

U.S. Environmental Protection Agency (EPA). 1981. National Interim 
Primary Drinking Water Regulations. Code of Federal Regulations, 
Title 40, Part 141, pp. 309-354. 

U.S. Environmental Protection Agency (EPA). 1981a. National Secondary 
Drinking Water Regulations, Secondary Maximum Contaminant Levels. 
Code of Federal Regulations, Title 40, Part 143.3, p. 372. 

U.S. Environmental Protection Agency (EPA). 1981b. Water Quality 
Criteria; Corrections. Federal Register, 46(1S6):40919. 
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· FRENCHSIR-S.2/APP-G.l 
5/22/84 

APPENDIX G 

Chemical Analysis Methods 

Samples were analyzed for pH, conductivity, total organic extractables 

(TOE), total organi~ carbon (TOC), total organic halides (TOX), metals, 

phenols, polychlorinated biphenyls (PCBs/pecticides), volatile organic 

acids (VOAs), base neutrals (B/N), and acid extractables {acids). 

Table G-1 summarizes the analytical methods used for each parameter of 

interest. Table G-2 lists the analytical holding times and 

preservatives which were used for all ground and surface waters. Soils, 

sediments, sludges, and fish were kept at 4•c until analyzed. These 

were not required holding times for these matrices, but every effort was 

made to extract the smaples within seven days for organic analysis. 

In situ parameters, to include pH and conductivity, were measured to 

give information as to the conditions of the area at the time of the 

sampling. 

The analytical protocol was directed towards screening to identify major 

organic compounds and metals. The screening procedure included 

analyzing for TOE, TOC, TOX, metals and phenols. TOE was analyzed by 

freon extraction followed by infrared determination. TOC was measured 

by the method of combustion using the Oceanography International 

Model 91SA TOC analyzer. Metals analyses was carried out on a 

Jarrel-Ash 1100 Simultaneous Inductively Coupled Argon Plasma 

Spectrometer (ICAP). This procedure has the capability of analyzing up 

to 33 metals simultaneously on a sample. For the initial phase of the 

survey, the 13 metals listed in Table G-3 were determined by ICAP, with 

data for the additional 20 metals made available for further waste 

characterization. Total phenols were determined spectrophotometrically 

by the 4-aminoantipyrine (4-AAP) method. TOX was determined by the 

microconlumetric-titration method using the Dohrman DX-20 TOX system. 

Detection limits for the above parameters in both liquid {ground water 

G-1 
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Table G-1. Analytical Methodology 

Parameter Method 

pH Electrometric 

Conductivity Wheatstone Bridge 

TOE Spectrophotometric, 
Infrared 

roe Combustion 

TOX Microcoulometric 
Titration 

Metals ICAP 

Phenol Spectrophotometric 
4-AAP 

PCB/pesticides OC/EC 

VOA GCMS 

B/N GCMS 

Acids GCMS 

FRENCHSIR-S.2/VTBB-1.1 
7 /14/83 

Method Reference Method Reference 
(Ground Water and (Sediments, Soil, 

Surface Water) Sludges, and Fish) 

1 (150.1) Not Applicable 

1 (120.1) Not Applicable 

1 (413.2) 6 (739) 

1 (415.1) 1 (415.1) 

3 (450.1) 3 (450.1) 

2 2 

1 (420.1) 6 (417) 

4 (608) 7 

4 (624) 5 

4 (625) 5 

4 (625) 5 

1 Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, 
March· 1979. 

2 Federal Register, Vol. 44, No. 233, Monday, December 3, 1979, 
pp. 69559-69567. 

3 EPA, EMSL, Cincinnati, Ohio, November 1980, Method 450.l. 
4 EPA, EMSL, Cincinnati, Ohio, July 1982, Method 608, 624, 625. 
5 Extraction and Analysis of Priority Pollutants in Sediment and Soil, 

EPA, Athens, Georgia, November, 1981. 
6 Chemistry Laboratory Manual for Sediment and Elutriate Testing, 

EPA-905/4-79-014, March 1979. . 
7 Interim Methods for the Sampling and Analysis of Priority Pollutants in 

Sediments and Fish Tissue, EPA, EMSL, Cincinnati, Ohio, 1977. 

Source: ESE, 1983. 
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FRENCHSIR-S.2/VTBG-2.1 
7 /14/83 

Table G-2.· Analytical Holding Ti.Illes and Preservatives 

Parameter 

pH 

Conductivity 

TOE 

TOC 

TOX 

Metals 

Phenol 

PCB/Pesticides 

VOA 

B/N 

Acids 

Source: ESE, 1983. 

. Holding Ti.Ille 

6 hours 

24 hours 

28 days 

28 days 

7 days (until extraction) 
30 days (after extraction) 

6 months except Hg 
28 days 

28 days 

7 days (until extraction) 
30 days (after extraction) 

7 days (until extraction) 
30 days ( after extraction) 

7 days (until extraction) 
30 days (after extraction) 

7 days (until extraction) 
30 days (after extraction) 

G-3 

Preservative 

Determine onsite 

Cool, 4°C 

Cool, 4•c 
H2S04 pH <2 

Cool, 4°C 
H2S04 pH <2 

Cool, 4 •c 

HN03 pH (2 

Cool, 4•c 
H2S04 pH (2 
1.0 g CuS04/L 

Cool, 4°C 

Cool, 4 °C 

Cool, 4•c 

Cool, 4°C 

• 
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FRENCHSIR-S.2/APP-G.2 
5/22/84 

and surface water) and solid (sediments, soils, and fish) matrices are 

given in Table G-l. The detection limits given in Table G-3 are values 

typically achieved by the methods described above. For any individual 

data set, the actual detection limits are a function of matrix type, 

chemical interferences, instrument noise, and other factors affecting 

the individual analytical run. The appendices in this report which 

present the chemical results may contain detection limits which deviate 

from Table G-3 because of these factors. Different detection limits 

arise for each individual data set depending upon the instrument 

readings for repetitive blanks for the lowest standards included in the 

run. 

Selected samples were analyzed by gas chromatography (GC) and gas 

chromatography/mass spectroscopy (GC/MS) for qualitative and 

quantitative identification. PCBs/pesticides were analyzed by GC with 

electron capture detector. Detection limits for this method are 

summarized in Method 608 Organochlorine Pesticides and PCBs (Appendix A 

in the Work Plan). The GC/MS analysis determined the organic compounds 

on the priority pollutant list. VOA, B/N, and acid .compounds were 

analyzed by GC/MS. Detection limits for these compounds are given in 

Federal Register, Methods 624 and 625 (Appendix A in the Work Plan). 
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FRENCHSIR-S.2/VTBG-3.1 
5/22/84 

Table G-3. Typical Analytical Detection Limits 

Detection Limit Detection Limit 

Soils, Sediments, 
Parameter Water and Fish 

TOC 0.5 mg/L 500 mg/kg 

Phenol 5 ug/L 500 mg/kg 

Silver 0.003 mg/L 0.3 mg/kg 

Arsenic 0.05 mg/L 5.0 mg/kg 

Beryllium 0.001 mg/L 0.1 mg/kg 

Cadmit.111 0.002 mg/L 0.2 mg/kg 

Chromium 0.005 mg/L 0.5 mg/kg 

Copper 0.002 mg/L 0.2 mg/kg 

Mercury 0.030 mg/L 3.0 mg/kg 

Nickel 0.010 mg/L 1.0 mg/kg 

Lead 0.025 mg/L 2.5 mg/kg 

Selenium 0.05 mg/L 5.0 mg/kg 

Antimony 0.05 mg/L 5.0 mg/kg 

Thallium 0.05 mg/L 5.0 mg/kg 

Zinc 0.004 mg/L 0.4 mg/kg 

TOE 0.2 mg/L 650 mg/kg 

TOX 10 ug/L 10 ug/kg 

Source: ESE, 1983. 
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CNYJRQNN[NTAL SCIENCE & [NGINEE'l"R 08/U/U FIELD GROUP FRWT1 STATUS lS FINAL 
PA OJECT NU,.BtR @3801210 PROJECT U"E FRENCH LTD HAZIIASTC Sl!~rLt:s: FRG\14 PARA,.[TtRS: FRGVl 
PltOJECT "ANAGEA DAY£ MI7ELL FIELD GROUP LEADER RICK FOLKEM[R 

SA,.PL[ NUMBERS 
GVl!l GII01D GVD5 GV07 GII08 G\10, 

PARAM[T[RS STOR!:T I n99oo 22,91'1 2299(!!1 229907 UIJ9l'B 229909 

DATE 4/18/83 •118/83 4/20/83 4/19/83 4119/83 4/19/83 
TlM[ 15!10 1515 1015 1000 1735 1820 

ARSENIC,TOT&LCUGIL> 1002 <•5 05 (45 (45 (45 (45 

BERTLLIUM,T,CUG/ll 1012 <1.0 <1.0 <1.0 <leO <1.0 <1.0 

CADMIUMtTOTALCUG/Ll 1027 (4.0 (4.0 (4.0 <4•0 (o\.O (4.11 

CHROMIU"tTOTALfUG/LJ 1034 26 17 13 12 c1.a 23 

COPPERtTOTALCUG/LJ 1042 7.6 ,.o 4e3 <4.o Co\eO .. , 
.. ~JAD,TOTALCUGIL> 1051 cs.a 5.7 cs.a (5.0 cs.a 5.9 ,= . :., - ~(RCUR1tTOTALIUGIL) l11JDO 0.1 0.3 0.3 co.2 co.2 <0.2 

NICICELtTtfUG/l) . 10n <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 

SEL£NiUMtTOTALCUG/LI 1147 <1.0 <1-0 <l•O <1.0 <1.0 <1.0 

SILYER,TOTALCUG/LJ 1077 <0.3 <0.3 <De3 <0.3 <0.3 <0.3 

TH&LLIUMtT,CUGILi 10~9 00 00 (o\O (o\Q (40 (40 

ZINC.• TOTAL CUG/LI 1092 16.1 11. 1 49.5 41.6 40.3 21.2 

ALDR HI CUG/L > 39330 <0.010 co.010 <0.010 <0.010 c11.010 <0.010 

ilHC,A CUG/LI 39337 <0.010 <'l-010 co.010 co.010 <0.010 <0.010 

9HC,B CUG/U 393!-II <0.!120 co.020 <0.020 <O.C20 < o. 021! co.no 

RHC,O cur.IL, 39259 <0.015 <0.015 <0.015 <0.015 C0.015 <0.015 

~HC,GCLINDAH~IIUC/LI "593411 < C. 021! <0.020 C0.02(1 <'l.020 <0.020 <0.020 

CHLll'IDA••r IIJG/L J ?Cl3'>f• (1).~5 <D.~S <D.3, <D.35 (0.3!1 <O. 35 

lttlt 1 •i'Dfl o:r./Lt ,,i111 <"• 1 er- Cllol'lD co.100 co. too C0.1(!D <0.100 

,-.••-r.rr ll•t,I L J .. .,~n <'.'. !'?~ co.o:>s ('leU5 C '!.025 co.us co.025 
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[NYIRON"[NTAL SClfNCE t (NGJN[[AINr. 

PROJECT NUMBER e3A0121D 
~AMPL[S: 
P~OJECT HANAC[R DAV[ ~IZ[LL 

STnRrT I 
Gvn10 
2299ft1 

08/31/83 

GVIIS 
229'05 

FIELD GROUP FRWTl STATUS IS FINAL 

PROJECT NAft[ FRENCH LTD HAZWASTE 

FJELD GROUP LEADER RICK FOLKEM[R 

S."PL£ NUftB[~S 
GVC7 GVOR GV09 
12,,r1 22°,o& 22,909 

DATC 4/18/83 4/18/83 4/20/83 tl19/e3 4/19/83 4/19/83 

DIELDRIN CUG/L) 39380 

l•ENOOSULflN CUG/LJ 34361 

B•ENDOSULFAN CUG/LJ 34356 

ENDOSULFAN SULFATE 34351 
UG/L) 

[NORIN CUG/LJ 39390 

ENDRJN ALDEHYD[CUG/L 34366 , 
HEPTACHLOR CUG/L) · •39410 

HEPTACffLOR [POJIDE C ~9420 
UG/LJ 

TOIAPHENE CUG/L) 3941.10 

ACROL£IN CUG/U 34210 

ACRYLO"ITRILF CUG/LJ 34215 

BENZENE IUG/LJ 34030 

BROMOM[THANf CUG/L) 34413 

BROMODICHLOFOM[THANE 321r1 
rnr, ,u 

BROMOFOA~ CULIL> 32114 

CARRON TfTMAC~LO•tDr. 321"2 
c11r,/l t 

CHLOROB~ hlf r,r 111(·/L> 343"1 

CHLOROfOP!" CIJG/U 3cl E 

111;00 1515 lOl!'i 1000 1735 11J20 

<ll.1DG 

(0.025 

co.,2s 

co.100 

co.100 

<O • 10 0 

co.20 

co.010 

<0.020 

c1.r,o 

<10 

(10 

<1 

<2 

(J 

<2 

(2 

7 

(1 

<0.100 

<O•ll25 

<0.100 

<0.20 

<0.100 

<0.20 

<o.ou 

<0.020 

<1.r,o 

<10 

<10 

(1 

<2 

<1 

<2 

6 

<3 

<1 

<fl.100 

<0.025 

<0.025 

<0.100 

<0.100 

<0.21J 

<0.010 

<0.020 

<l .&O 

<10 

(1 

<2 

<1 

<2 

<2 

<1 

<1 

cn.100 

<0.025 

<0.100 

<0.010 

<0.020 

(10 

<10 

<2 

<1 

<2 

<2 

E, 

<3 

(0.025 

KOe025 

<0.106 

<0.100 

<0.100 

<0.20 

co.020 

(JI) 

<lC 

lR '• 

(\ 

0 

4 

45 

290 

<0.025 

<0.025 

< o. 100 

<0.20 

co.010 

<a.020 

<ID 

<ID 

100 

<2 

<1 

(2 

(2 

<1 

4 

<l 
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ENYIRP~hENfAL SCICf.lC[ , CNGINCCRI~G Oll/31/83 FIELD G,ouP FRMTl STATUS IS FINAL 

PROJ[ CT NU111Btll 1'311ll121:- PROJECT NAMF FRENCH \.TD HAZWASTE SAMPLE 5: 
PROJ[CT MANAGER DAY( IIIlELL FJrLD G,ouP LEADER RICK FOLK[M[lt 

U.KPlt N1JK6£llS 
r.1101 GVrt'l GV!l5 GVD7 GVDe GV09 PUA"!:TERS STCIRET, ?29'JOO 221:1,~1 22'9CS 2l'?';IC1 ?.2'P9(!P 22'9C9 

OAT!: 4118/83 4/18/83 4/20/83 4/19/83 4/19/83 4/19/83 

TIM[ 1506 1515 101"- 1!100 1755 182D 

CHLORDMETHAN[ (UG/L J 344U (3 <3 <3 <3 <3 (3 

DIBROMOCHLOROfttTHA~E 343'36 <2 <2 
CUG/LJ 

<2 <2 <2 (2 

DICHLOltODJfLUOROMETH 546611 <3 <5 (3 <5 <5 (3 ANECUG/LJ 
lel•DICHLOROtTHAN[ 344q6 <1 <1 <1 <1 13".I (1 CUG/LJ 
1,2•DtCHLOROtTHANE 34531 <2 <2 (2 <2 440 <2 UGIL> 
1t1•DtCHLOROtTHYLtNt 34501 <2 <2 <2 <2 10 (2 CUG/LJ :x: T•1t2•DtCHLOROtTHENt 34546 (2 <2 <2 (2 UHi (2 I 

CUG/LJ I.,,) 

l~Z•OltKLOROPROPANE 3o\Sll1 <2 <2 <2 <2 <2 <2 CUG/LJ 
-~c1s-1,3-0tCHLDROPROP 34704 (2 <2 <2 <2 <2 (2 

ENE CUGILJ 
T•lt3•01tHLOROPROP[N 34699 (1 <1 <1 <1 <1 (1 

E <UG/U 
tTHTLBE NZ Cf.IE CUGiLJ 34371 <2 (2 <2 <2 25 u 
"ETHYLENE CHLORIDE ~41123 (2 <2 

CUG/LJ 
<2 <2 711 (2 

1,1,2e2•TETRAtHLOROt !-4516 <1 <1 
THAN[ CUG/L 

<1 <1 <1 (1 

TETRACHLORO[TH[N[ 341175 <~ <3 
CUG/L J 

<:!I <3 910 (,3 

1,1,1-TRICHL'ETHANt 345 If, <2 <2 
CUG/LJ 

<2 <2 (2 (2 

1,1,?•TRICHL•ETHAN£ ~4~11 (2 <2 <2 <2 <2 0 CUr./LJ 
TR I CHLORl)ETHENf 391R!I <2 <2 

(IJG/l) 
0 C'2 41 <2 

TRirHLORl)FLUOROHrTHA ~411PP (2 <2 
Nr rnr1t, 

<2 <2 <2 (2 

TOI urNf. rnG IL> 3"~1~ <t <I <1 <l f,7 31 

Yft4YL CHLOJI rnr (UG/1. !'• I 7"' <2 <2 <2 <2 3'1 (2 , 



P,DJECT HU~~£~ 83801210 
~AMPL[S: 
PROJECT MA~AG[R navr "1l[ll 

DAAA~[TEAS ST~RrT I 
GV010 
229901 

08/31/83 

GV~5 
22~905 

FI[LD GAOUP FAVTS STATUS IS FINAL 

PROJECT HAKE FRENCH LTD HAZWAST[ 

FIELD GROUP LEADER RICK FOLKE"ER 

SAKPL[ ~~KBEAS 
G~l7 GV08 GV09 
22Q907 ~2Q9~8 229909 

DATr 4/18/~? 4/18/83 4/20/83 4/19/83 4/19/83 •/19/83 

TI~£ 1~00 1515 1015 1000 1735 1R2D 

2-CHLOROETHYLVTNYL t 34~76 <3 <3 <3 <3 <3 <5 
THfRCUG/LJ 
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tNVIA~NM[NT&L SCIENCE l r~GJN[tRJNt, ~ft/31183 FJ[LD GROUP FRwTl STATUS lS FINAL 

l"IIOJ£CT •1~•MBtll 11!8"121" PllOJ[tT fUMt fRENCH \.TD HAZVASTE 
!.AP'J'L~c-: FRG1.13 PARA~rTtRS: FRSW! 
DR('tJ[CT MANAr.[lc DAVf Mt7r"ll FlrLO GAOUF LEADER RICK FOLIC[M[R 

SAMPLE 11!:JP'Bt:tS 
t:., 1,11 GV01D GWD2 GV:J' llWD4 r.vos r.w ::, r.vt'7 Gll08 GV09 

PAIIA .. [TlF~ c:rnRry • ~299Dli 229901 229902 l'2qq ,3 22991!4 '299'!5 2 2"90( 22ct9rl 2299~ll 22n:, 

DAT£ 4/lll/R3 4/18/83 4/19/8~ 4/19/P!I 4/19/83 4/2!1/83 4/2!1/83 4/19/85 4/19/85 4/19/85 

T111r 1500 1515 1220 133'1 160~ 1015 151'5 1DCO 1 755 1820 

PH,tSTO UN JT«' > 4='0 7.11! 1.10 7.8!i 6o2iJ 6.7(1 5.10 q.30 ,.so S • 60 ,.so 
SP.CONO.,FtEl.D q" 1300 \1'0 509 575 1090 135 524 773 2"2: ,n 

IUMHO~/r'") 
TO[ Ct4G/l) 9q!4! <as.no ·<_s.oo (5.00 <5-~ft <5.0i. <5.CO <S.00 <S.Ot, <s.oo <5.:10 

CARBON,TOC<P'r./L) r.Rr <1.0 <i.o <i.o 2".'. I) (\.'! 3.4 4.8 ,., 10 ,1.0 

:z: :tH[NOLC c UGIL J 32730 o; (1 10 NA NA '0 NA 4 100 17 
I 

V, rox CUG/l•CL> 7'J?53 (ljO .'(50 (50 94 <SD Ill (5ll 180 3000 <50 
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ENVIRONRENT&L SC1fNCr ~ t~GJH££~JNC 

PROJECT NU"PER A3801210 
SAMPLES: FRGV3 
PROJECT MANAGER OAV[ NJZ[Ll 

5T"Rrt • 
GV11 
22'1911 

DAT[ 4/18/R3 4/18/83 

•HtfSTD UNITSJ 4~0 

SPeCOND.,FJELD •4 
fUMHOSICf'l 

TOE f"G/LJ 9q~43 

PHENOLS CUG/LJ .. 
TOI fUG/L-CLJ 

32'73D 

70351 

1200 1115 

1.10 

483 

<5.00 

<1 

(50 

7.60 

503 

<5.00 

<1.0 

1 

(50 

06/31183 FIELO GROUP FRVT1 STATUS IS FINAL 

PROJECT NAME FRENCH LTD HAZVASTE 
P&RA"tTERS: FRSV3 
FIELD GROUP LEADER RICK FOLKENtR 

SAMPLE Pl!JNB['IS 



- - - - -- - - - - - - - - - - - ...... 
ENVIRON"ENTAL SCIENCE I ENGINFr,JHG 08/31/83 FIELD GROUP FIIVTI STATUS IS FINAL 

PROJECT NUIIBER 8HO121D PROJECT NAIi[ FRENCH LTD NAZUASTE SAMPLrs: Fiisus PARAM[T[RS: FRGU2 PROJECT "ANAGER DAY[ "flr.ll FJ~LO GROUP LtACER RICi< FULKCIIER 

SAMPLE NUMBERS 
r.wt' 1 GVOlO GVDS GV!JI: GVOI GV09 G\111 Pllll"l[T[RS STOR[T I 229900 2299n1 229905 22'f9Cf 22 11908 2299119 229911 

DATE HlR/113 4/18/83 4/20/83 4/20/83 4/19/83 .,19/83 4/18/83 

TIIH: 1S00 1515 1015 1515 1735 182D 1115 

ACENAPHTHYL[NE CUG/L 34200 <5 <!! <5 <S (5 (5 (5 
) 

ANTHRAC[N[ CUGIL> 34220 (!5 (5 (5 (5 (5 (5 <l· 
,;-BENZOC A> ANTHIOCENE C 34!526 <S (5 (5 (5 -<5 .(5 (!S UGIL> 

BENZOCBJFLUORANTHEN[ !4230 (5 (5 
fUG/LJ 

(5 (5 (!S (5 '(!S 

BENZOCK>FLUORANTHEN[ S~242 (5 (5 (5 <5 . (!S (5 <O CUG/L) ~ ~-.. 
::= 

BCNZ~~A>PYRENE CUG/L.54247 <5 (5 (5 (5 (!S (!S •. <.!S ... J .... B~NZOCGHIJPERYLENE C. 34521 (5 (5 <S <5 <5 (5! <5 · UG/U ·. 
BENZI DINE CUG/LJ • 39120 (!S (5 <5 (5 <!S (5 (5 

BISC2•CHLOROETNYLJET 34273 (5 (5 <5 
HER CUG/L) 

<5 <!S (5 <!S 

BISC2•CHLftRO£THOXYIR !4278 (!S <S ('5 ('5 <'S ·'(!S (5 
ETHANCUf/L 

BISl2•ETHYLHEXYLI 3910D cs (5 <5 (5 <5 13 (!S 
PHTHCUG/L> 

BJSC2•CHLOROJS0PROPJ 34283 <S (5 
[TH[RIUG/L 

(5 <S <S (5 <5 

4-BRO"OPHENYLPHENYL[ 34636 <S (5 
llltRtUG/l) 

<S (5 <5 (5 (5 

BUTYL BENZYL PHTHALA 34292 (5 <5 <5 (5 (5 (5 (5 
TE: CUG/L) 

2•CHLORONAPHTHAL[N[ 34581 <5 (5 (5 <5 <5 (5 (5 
CUG/LJ 

4-CHLOROPHtNYLPH[NYL 3U41 <5 <5 (5 (5 (5 (5 (5 
ETHtR IUG/L 

CHRYStNt CUG/L) 34320 <5 (5 (5 (5 <S <5 <5 

Ot~tNZOCltHlANT~RlC[ 345Sf, (5 (5 ('5 <S <s (5 (5 
r,r fllGIL I 

~1-~•AUTYLPHTHALAT[ 39110 ('!', <., (5 (5 <5 (5 (5 ,u::,u 
lt!tOlCPL~AOP£N1£Nt ]4,66 <5 (5 (5 (5 < !i (5 (!, 

fllGILI 



.. .. .. .. .. .. .. ... --- - - .. -~ .. 1111 iili .. Ill 

t~VJRONft[NTAL SCIENCr ~ ENC1~t£RJNG 08/31/83 FIELD GROUP r~vT1 STATUS 1S FINAL 
PROJ[CT NUMBER 113801211 PROJECT NAJI•£ FR[NCM LTO HAZWAST[ SAMPLES: 
PROJECT MAIOG[R DAVE Mtl[ll FIELD GROUP LEADER RICK FOL!!EME~ 

SAMPLE N:JMBtitS 
r.v01 GV01O GVll5 r,1,1;:~ GIIOS G\l'llJ GVll PUAl"ltTEAS STl'R£T J ?29900 229901 229905 12qqC6 U4ll9V '.21191)9 22!911 

DATE 4/JR/83 4/18/83 o\/20/83 .,21!le3 4/19/113 Hl'J/U Hl8/8S 

UPI£ 1590 151S 1015 1515 1735 1820 1115 

1•4•DICHLOROBENZENE 31\571 ('5 (5 (5 (5 <~ (5 (5 CUG/LJ 
l12•DICHLOR08ENZENE 34536 (5 (5 <5 <5 <5 (5 (5 (UG/LJ 
S,3••DICHLOR09ENZJDI 34631 <5 (5 <5 (ll <5 (5 <'5 NE CUG/LJ 
DIETHYLPHTHALAT[ 34536 <5 <5 (5 <5 (5 (5 <5 CUG/LJ 
DlMETHYlPHTHALAT[ CU 34541 (5 <!5 <5 (S (5 <S (5 GIL> 
2,4•DJNJTROTOLUENE C suu (5 (5 <5- (5 <!5 (5 (5 

UG/LJ 

=f 
2,6•01NJTROTOLUENE . I 34626 <5 cs <5 <S (5 <S (5 

UGIL> 
00 DIOCTYLPHTHALAT[ • 349116 <5 <5· <5 (5 (5 (5 (5 

<UG/LI . ·-~ . . 1,2-DJPHENYLHYDRAZIN 34346 <5 (!5 ,· <5· (5 (5 (5 (5 
E CUG/L) 

FLUORANTHENF CUG/LI S437' <5 cs· <s (5 <5 (5 (5 

FLUOR[Nt IUG/l) 543l'1 (5 (5 <5 (5 (!I (5 (5 

H[IACHLOROB[NZCN[ cu 39700 <5 <5 
Gil) 

(5 <5 <S (5 cs 
H[XACHLDROBUTADI£NF 34391 <5 (5 <!- <!, (5 (5 <5 CUG/L) 
HtXACHLOROrtHAN£ <UG 34!1J6 <~ (5 <5 <5 <~ <5 <5 

/l) 
H[XACHLOROCYCLOPtNTA 34~116 (5 (5 

DJFMtlUG/L 
(5 (5 (5 (5 <5 

INOtNOCl,2,!·CD)PYRE 344~~ <5 (5 cs <5 <5 (5 ('!I Hr rnr.,u 
lSOPHoqoNr CUG/L) 344NI (5 (5 (5 <5 (5 (5 (!', 

~APHTHALFNf IUG/L) 346'.16 (5 (5 (II\ <5 15( f, (5 

NJTRO~[~?rNr (~G/LJ 34447 <'5 (5 <~ <5 (5 <5 (II\ 

~-~ITR0~"01M[THYLAMI ~--~· (5 (5 (5 <5 <~ (5 (S 
Nf f UG/L J 



£NYlRONPIENTAL SCIENCE & E~G1NE[,1NG 08/31/83 FIELD GROUP fRVTl STATUS 1S FlNAl. 
PAOJ[CT NU"BtR 83801210 PROJECT Nl~E FRENCH LTD n•ZiiiiSH: SAl'!PL£S: 
PRDJ[CT PIANAG[R DAVr III7rll FIELD GROUP LEADER RICK FOLIC[PIER 

SAPIPL[ tcUflBERS 
GW01 GV01n GVllS GVOfi GV08 GVO, GVll OARA'4rTtllS STf'R[T I 129900 2299C1 229905 2249Gt. ~29908 229909 229911 

DATE 4/18/A3 4/18/83 4/20/83 4/20183 "'19/83 H19/83 4/18/83 

TI•r 1500 1515 01!i 1515 1'135 1820 1115 

N•NITROSODIPROPYLA"l 34428 (5 <S <5 <S (5 (5 <S ICE CUG/L> 
N•NITROSODIPH[NYLAPII 34433 (5 (5 <5 <s (5 15 <S NE CUG/U 
PH[NANTHR[N[ CUG/LS 34461 (5 (5 <S (5 (5 cs (5 

PYRENE CUG/LJ 3446" (5 <S <5 <5 C5 (5 C5 
2,3,7,8•TCDDtUG/LJ 34675 <10 (10 Clfl <10 <10 CJD (10 

::z: 1,2,4-TRICHLOROBtNZE 34551 (5 (5 <5 (5 (5 (5 cs I 
NE CU&IL'l • '° 4•CHL••3•PIF.TH•PH[NOL 34452 (5 <5 <~ (5 (5 (5 (5 CUG/LI 

2•CHLOROPHENOLCUG/\,J•34586 (5 <5 (5 (5 (5 (5 cs 
2,4•DtCHLOROPH[NOL 34601 (5 (5 (5 <S (5 C5 (5 CUG/L) 
2,4-DlMETHYLPHENOL ( 34606 (5 C5 (5 <S (5 (5 <5 UGIL> 
2,4-DlNlTROPH[NO( 34616 <5 <S 

CUG/LI 
(5 (5 <S (5 (5 

2•PIETHYL•4,~•0INITRO 346'H <s <5 <5 <5 C5 <5 <S PKENLCUG/l 
2-NITROPHENOl. IUG/LJ 3'1591 <S <5 (5 (5 <~ <5 <S 

4•NITROPHfNOL IUG/LI 346'6 <S <5 (5 (5 <S <5 C5 

PtNTAC~LOROPH[NnL 39032 <5 <5 
IUli/L) 

(5 (5 (5 <S <S 

PH!"NOL fUG/LJ 346,4 <5 <5 <S (5 32 <5 <~ 
2,•,6-TO[CHL•PH£NOL 34621 <S <5 

CUt/L) 
<5 (5 (5 <5 (5 

T-1,2-nrr.HLOAOETHrNr ~•11•r. <2 <2 
CUt:/LJ 

<2 NA 18" <2 NI 



lliii ill .. - - - liiii .. Ill .. 1111 - - .. .. .. .. .. 

r,1y I£ ,IP,.,.[,:T IIL sr I~ "Cr r r."r: I '•rrD r••-; :•lfUIP4 <:Utus: PR£L11'1NUy 
"lil'Jtcr 1hwerp P2ti2,'4~• 

PROJECT NI."'£ rR[NCM PHAS[ 2 rr n r- foltOI/P: rP GIi? 
rAIIAKl Jros: &l.l !-A"~Lrs: ALL ~NUJLCT "ANAG[R: RICK FOLK[ft[R 

Fl[L~ GP.OUF LEADER: RefOLKl"[R 

G\103 liVD5 
SIPIPL£ ~IJ~R[IIS 

GV06 GIil Ci GV10D GV11 GV12 GVU GV14 PARA'l[T[RS srnRr.T • n,ooo 1,,001 Glf15 2,,002 21J'J 003 2,,004 u,oos HIJOH 2'JIJD0'1 2'9008 29'0 &9 
DAT£ 11129/U 1113D/83 11/29/8~ 11129/83 11129/83 11/29/83 11/U/8:S 11/S0/83 12/21183 1112'/83 
Tift[ 92D 11100 1230 1515 1515 1445 1200 "' 1!5SD 15U PH,CSTO UNITS' 40D 6,40 !5,90 ,.:so NA NA NA 1,80 ,.10 NA ,.,o 
SP,tOND .. FltLD 04 615 17!5 ·49:s rt• NA PIA "' 4!50 NA 20!5 CUIIHOS/CMJ 
CARIOH.TOCCMG/LJ 680 21,Z 7,6 .. , <1.a <1.0 <l•D s., , .. 5,1 10,2 
T01C CUCI\.-CI..I 11l!53 ZIG 100 na 100 6l .. 51 97 52 61 
PH[NOLS CUGILI 321:SO 2 <1 <1 <1 <1 <l <1 <1 1 <1 
ACROLCIN CUG/LJ sun (10 <1 D <U <n <10 <1D <ID <10 <10 (10 
ACRYLDNITRILt CUGIL> :S4215 <10 = <10 <10 <10 (10 (10 (10 (10 <10 <10 

I BtNZENE CUG/LJ :S40:SO 22 <1 <1 c·1 (1. <1 <1 <1 (1 <1 .... 
0 

IRO,.Oft[THAN[ CUG/LJ 34413 <:s <3 <S <:S <:5 (3 <:s <3 <3 (3 

BROftOOIC.HLOROft[THAN[ 32101 <~ 
CUG/LJ 

<2 <2 <2 (2 <2 <2 <2 (2 (2 

UOftOfOR" CUG/Lt 321D4 (3 <S (3 <3 <3 <S <S (3 (3 <:S 

CA•BON TCTRAC"LORJD£ l21'J2 (2 
CUGILJ 

(2 (2 (2 (2 (2 (2 (2 CZ u 
CHLDR06[NZ[NC CU~ll> 3-3l'1 <1 <l <1 <1 Cl <1 <1. Cl <l Cl 
CHLORO[THAN[ CUGIL> 3-311 <~ <3 0 <l <3 <S (3 <3 <3 Cl 

CH\.CROfORfll CUG/L > 3210~ <1 <1 <1 <1 <1 <1 <1 <1 <1 <l 
CHlnqn,.rTt1Ar1£ cur.IL I lHU <l <2 (2 <2 <2 (2 <2 (2 <Z CZ 

DtP~o~~c~LOD~"lT~ANC Hl06 < 2. <2 <1. <2 
f Ufr/L I 

<t 0 <2. <2 <2 <2 

l'ICtft •rrrLIIO'"-i:Tl'l'IJIE JUU (.J CJ <.J 0 Cl <l <J (' 0 0 
CUC.IL I 

1 , 1 •O I CJII (111.0[ THA"E .).,,,. Z.l (1 <l <1 <1 <l <1 CJ Cl 2 
CUI/L) 

l ,Z.-DICHLOR0£.TtfAN~ 3 .. s,1 25 0 u <2 
•U&/LI 

u. <2 0 < 2. C 2. :1 



- - -·· ~ --- iill-iiiiiilllliiiill-iiii Iii .... .. - - -
r~vJPoN~C~T•L ~r1r~cr '· r"r. fllr'"P J••G i/1 l/8' ~TATus: PR£Ll"IN••Y 

!)P(IJrcT ,m .. crP 11 ;42~4l!'1 ~Ao.;tc, ila,-r flllNCH PHAS[ 2 rlCLD GnruF: FPG~1 
PkOJCCT KlN,G[K: RICK FOLK[MER ruu~nrr.s: t.LL SA,.PLr!:: •LL FICLO r.ROUP L[AD[R: R.FOLK[ft[R 

t.1103 GV05 
Sl"PL[ NU"B[ltS 

GV06 Gll10 Gl/10D GVU GVU GVSl Glll4 GV15 PARAM[T[PS ST"Rr.T 11 2,,000 2!l90G1 2,9002 n9eo:s 299004 299005 2'19006 299GOT 29'JCOB n,on 
DATE 11 /29/83 11/30/83 11/29/8!1 11/29/83 11/29/U 11129/U 11/SO/U U/30/U 12/21/P.3 11/29/83 
TltcC '20 1100 U!I nn 1515 1'45 UH -,.5 15311 1525 
1,1-DlCHLORO[THYL[Nt !4501. <2 <2 <2 <2 (2 <2 <2 (2 <2 CZ CUG/LI 
T•1•2•DlCHLORO[TH[N[ s,su I! (2 2D <2 <2 <2 <2 (2 <2 (2 IU&/LI 
1t2•D1CHI.OROPROPAN[ !4'41 (1 (1 •<l Cl (1 . <l <l <1 <l Cl CU5/LI 
crs-1,3-DICH•PROP[N[ !4704 <2 (2 <2 (2 

IUGIL> 
<2 <2 (2 (2 <2 <2 

T-1i3-DJCHL•PROPCN[ 346~9 <1 <1 <1 u 
CUGILJ 

<1 <1 <l <l <l <l 

[THYLB[NZ[N[· CUG/L) 34311 <2 (2 <2 <2 (2 (2 <2 <2 <2 <Z 

:x: "ETHYLENE CHLORIDE !442:S <2 <2 <2 <2 <2 <2 <2 <2 <2 u I CUG/LJ ..... ..... 1,1,2,2-t[•CH1 [THAN[ 34516 <1 <1 <l ~l u <l <l <l (1 Cl 
fUGILI 

T[TRACHLOROETH[N[ 34475 <:S (3 16 <:S 
IUG/LJ 

<S (3 <:s <3 (3 (J 

1,1,l•TRlCHL•tTHAN[ :SUH <2 <2 <2 <2 <2 <2 <2 (2 (2 u 
CUG/LJ 

;,s11 1tlt2•TRlCHl.•tTHANt <2 (2 (2 (2 <2 <2 <2 <z <2 (2 
CUG/LI 

TII 1 CHLORO[TH[N[ 3,ao <2 <2 8 <2 <2 <2 <2 <2 <2 <t 
CUG/LI 

TRtCHL•FlUORO"[THAN[ 344~8 <3 (3 <ll <ll <3 (3 <3 <:s (3 Cl 
CUG/LI 

TOl.U[N[ CUG/LI 34010 <t <l <1 <t <l <1 <1 (1 <l (1 

VINTl. CHLOll!O[CUG/L) 39175 5 <2 <2 <2 (2 <2 (2 (2 <2 ' 
2 •Ct'L • lTH • V ?NTL[ Ttll: II .34~76 0 <2 0 (2 c, <2 <2 (2 <2 (2 

fU~/1.) 



.. - 111111 111a -- ,,_-..- a ..- ..- --
rNvtl'Oftf'IFlllftt. SCIFM'l L rt:r.1,•rrPJHi ,i/1118• STATUS: PR[Lll'IINA•Y 

Pfl(IJrCT •m.-~rP "'•~an PROJ[CT NAf'f" rllUCH PHAS[ ' c1rLn G•nuP: ~,~~? PROJECT "INAG£11: RICK ~nLK~•[R c,~pa11[TCQS: Ill ot l"J'L F!: &LL FIELD GROUP L[ADCR: 11.FCLK[l'l[II 

SA"PL[ NU"&ER S 
GUJ5D G\116 {;\111 G\IU GV1'J GV20 GV21 GV22 P&JU"'[TUS STt\R[T I 2°9 010 ?,,011 2,,012 29'013 n,o.- u,on 2,,ou n,l!u 

DAT[ 11/29183 11,n,n 11128/83 11128/83 11/28/83 11/28183 11/28/U 11/28/U 

Tll~t 1525 1630 1645 1'00 1000 UDO 110D 1500 
PH,CSTD UN lTS I 400 6•• D s.ao 6e40 ,.10 ,.10 ,.eo f.e40 1.10 

SPeCOND•tFIELD ,. 
CUl'HOS/C") 

205 1D8 302 361 l~SD 1210 151D 879 

CARBON,TOCf1'G/LJ 611.0 10.3 s.o 4-.3 ,., 23.2 35.a 112., 3.9 

TOX CUG/L-CLJ 70353 38 ,, 32 66 ,, 73 250 120 

PHENOLS CUGIL) 32730 (1 (I <1 <1 2 I 26 <1 

ACIIGLEU CUG/LJ 34210 (10 <10 <10 <U <U <II (10 (10 

:z: ACRYLON1TR1LE CUGIL> 3'215 (J(I <10 <1D <10 (10 <10 <10 <10 
I - BENZENE CUG/LJ 340H <l (1 N (1 (1 <1 6 11 Cl 

BROIIO"[THAN[ CUG/L) 34413 (3 (3 (3 (3 <3 (3 (3 Cl 

BR01'0D ICHLORO"ETHANt 32101 <2 <2 <2 <2 <2 <2 <2 <2 
IUG/LJ 

BROl'IOFORII C UG/L> 32104 (3 .(3 <3 (3 (3 u 0 u 
CARBON T£TRACHL01110t 3211!2 <2 (2 <2 <2 0 <2 <2 <2 

CUCi/U 
CHI.OROB[NZ[N[ fUCi/LJ 343D1 <1 (1 <1 <l <1 4 2 <1 

CHLO•O[THAN[ <UGILJ 34311 (;!o <3 <3 <3 <3 (3 <3 (3 

CHLOROFORl'I CUG/LJ 32106 <1 <t <1 <l <1 <1 <l <1 

CHLOO~~rt"AkC (U~/LJ 3"'11 <2 <2 <2. <2 <Z <2 <2. <2 

or~RnH~CHLOR~~[T~A~r .HJ06 C! <2 <2 (2. a u " (2 
f U!: It J 

DJC~L•~lFLUO•~rt~JNE J,., •• (3 l'J <J <J (.) <~ (3 (3 

(UG/LI 
1.1-urc~LO~O[T"A"f 1,,., J <t <l (1 <1 C'1 <1 <1 

11,16/LI 
1 o i' •O ICt'L OIi O[ Tlf-,,£. 3'5,J ,, <2 2. <2 <l 0 2. <2 

n•&IL' 



- - -- - 1111119 - iii iii ... ... .. - --- -
r~,,~oN"thTAL srrrNcr r r~r.1Nrr•1N~ 01/11/l!t ~iiiu~: ~R[Ll"INAAY 

PROJrtT •:u.,r;rP PlJ•?;>•1Q PROJ[CT Hal'!' f RlkCK PHAS[ 2 
cJfLO GPOUP: rPGVt PROJECT ftlhlGfH: RICK FOLK[M[A 
PlRA"CTCPS: ALL t-l•r-L rs: ALL FJ[lD GPour Lrln[R: R.FOLK[M[~ 

SA"PL[ NUHR[II S 
GVl 51) GUU. Gllll r.vu GV19 GU20 GU2l GU22 

PARAKCTCPS STORtT I 2'1,G10 299011 299012 2'9nU 2'9Cl\ 2,,01~ 2,,ou n,u, 
OAT£ 11/29/83 11/2'/U 11/28/83 11128/83 11/211/83 11/28/U 11/21/83 U/21183 

TUI£ 1525 1630 1645 1600 1000 1300 1100 1500 

1,l•OICHLOROCTHYLCN[ 34501 <2 (2 <2 (2 <2 (2 <2 C2 
IUGIL> 

r-1,2-DrCHLOROETH[N[ HD~ (2 (2 <2 <2 <2 (2 <2 <2 
lUG/L> 

1,2•DICHLOROPROPANt 34541 (1 <1 <1 (1 <1 <1 <1 <1 
CUG/L> 

crs-1,3~DICH•PR~PENr 34704 <2 <2 <2 (2 <2 (2 <2 <2 
CUG/L) 

T-1~3~DICHL 1 PROPENE s,,,, <1 <1 ·<.1 (1 (1 <1 <1 <1 
X CUG/L> 
I tTHYLBENZ[Nt lUG/LI 34371 (2 (2 <2 <2 (2 <2 (2 <2 -1.,.1 

RtT■TltNt CHLORIDE 3442J (2 (2 <2 <2 <2 c·2 <2 <2 
lUG/L) 

1,1,2,2•T[ 1 CH 1 ETHAN[ 34516 <1 <1 <1 (1 <1 <1 <1 (1 
CUG/l) 

TETRACHLORO[THENt 34475 (3 (3 (3 (3 (3 <3 (3 <3 
CUG/LI 

1,1,l•TRJCHL'[THAN[ 34506 (2 <2 <2 <2 <2 <2 <2 <2 
CUG/L J 

1,1,2•TRJCHL•CTHAN[ 34511 <2 (2 <2 <2 (2 <2 (2 <2 
CUG/LJ 

Tit I CHLOROtTHENE 3111(10 <2 <2 (2 <2 <2 <2 <2 <2 
CUG/LJ 

TRtCHL'FlUORO"[THANr 344Pll <3 (3 (3 <3 <3 (3 <3 (3 

CUG/LJ 
T OLU[NC CUG/L) 34010 <t <1 <l <l <l <1 <l <1 

VINYL CHLORID[CUG/LJ 391 7!1 5 <2 <2 <2 <2 <2 <2 <2 

2•CHL•(TH•YtNYlrTHr.R 345'Pf, <1 C'2 (2 <2 (2 <2 <2 (2 

fll(:/L I 
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APPENDIX I 

Chemical Results--Surface Water 



H 
I .... 

ENVIRON"£NTAL SCJ[NC[ & ["GIN[[Rl"G 

PROJECT NU"BER 838~121D 
U"PLES: PART 
PROJECT "ANAGER DAVE "IZEll 

PIRAMETOS ST(IRET I 
s1101 
229913 

SV02 
229914 

08/31/83 

swo, 
229917 

FIELD GROUP FRWT1 STATUS 1S FINAL 

~RCJECT Na~£ r~LNLH LIU NAZW•STL 
PARAN(TERS: PESTW 
FIELD GROUP LEADER RICK FOLKEMER 

SAftPLE NIJMBEIIS 
SW05 $V06 
22~918 22q,1, 

DATE 

TU•E 

4/15/P.3 4/15/83 4/16/83 4/14/83 4/14/83 

ALDRIN CU&/Ll 

BNC,A CUG/LJ 

8HC18 CUG/L) 

8HC1D CUG/LJ 

393~0 

39337 

39338 

39259 

BNC,G.,lLINOAN[l(UGILJ 393-0 

CHLO(DANE CUGIL> 39350 

-,.,.~oDo ru&1L, 39310 

,,,•-ODE CUGIL> "39320 

'•''•DDT CUG/L) 39300 

:_DtfLDil.IN CUG/LJ 39380 

A•ENDOSULFAN CUG/LJ 34361 

B•ENDOSULFAN CUG/LJ 34356 

ENDOSULFAN SULFATE C 34351 
UG/LJ 

[NORIN CUG/LJ 3~3,0 

[NORIN ALDEHYO[CUG/L 343~6 , 
H[PTACHLOR CUG/LJ 39410 

H[PTACHLOR EPOllDE 
UG/L J 

TOXAPtfrNt CUG/LJ 

39421! 

1108 1300 1500 1030 1330 

<0.010 

<0.020 

<o.01s 

<0.015 

<0.35 

<0.100 

<0.025 

<0.100 

<0.025 

<D.025 

<0.100 

<0.100 

<0.100 

<o.01t1 

<o. 0211 

<1.60 

(0.010 

<0.010 

<0.020 

<0.015 

(0.015 

<0.35 

<0.100 

<0.025 

<0.100 

<0.025 

<D.025 

co.iqo 

<0.100 

<0.100 

co.010 

<0.020 

<1.60 

<0.010 

<a.on 

co.020 

<a.ais 

o.o,s 
<o.•35 

<o. 100 

<0.025 

co.100 

<0.~25 

< o. 025 

<O. 100 

<0~·100 

<0~·100 

<0.100 

<0.020 

<1.,0 

<O. D10 

<0.010 

<D.020 

<a.us 
<0.015 

<O.l55 

<0.100 

< o. 025 

<a.100 

(0.025 

< o. 025 

<0.100 

<0.100 

<0.100 

<0.100 

< 0.020 

<1.60 

<0.01D 

<0.020 

<a.us 

<0.01'5 

(0.100 

<D.025 

<O.lOD 

<Oe025 

<D.025 

co.no 

<O. 100 

<O.UD 

<1.60 
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N 

ENVIRONMENTAL SCIENCE & £NGtNE£RING 

PROJECT NU~BER ~3Pfl1210 
u.-PLrs: 
PPOJ[CT .. ANAG[P OAVr "IZ[ll 

svn 
PAflAllfT[IIS tTOR[T I 229913 

DATE 4/1!\16:! 

Tl"£ 1100 

1,2,4-TDJCHLDROBtNl[ ~4~51 <5 
N[ tUG/L > 

4-BROKOPH[NYLPH[NYL[ ~4636 <'-
THtRCUG/l> 

SW!l4 
22 11917 

4116183 

1500 

<S 

(5 

081!!/R! 

sva,; 
229919 

4/14/83 

1330 

('5 

(5 

fltLD GNUU~ tRVTl STATUS IS FINAL 

PROJECT NAM[ FRENCH LTD HAZVASTE 

FIELD GROUP LEADER RICK FOLKE"ER 

SA"PLE NU"BERS 



... .. ~ ... ---·--... - .... ... -- ~ ... -· .-: ... .. .... -
ENVl"~N~[NTAL SCIFNCE I t~GINE[q!NG 08/31/113 FIELD GROUP FRVT1 STATUS IS FINAL 

?POJECT NUMMa 1138i 1210 PROJECT NA"E FRENCH LTD HAZWASTE ~Al'!PLF~: 
PPOJ[CT MANIGTJ, OAVr Kllf'LL FIELD GROUP LEADER RICK FOLKEHER 

SUIPLE NUHB[IIS 
~"" 1 $V04 SV06 

PA1U~[TE!tS ~Tnll£T I 22'1'113 229917 22Q919 

DUE HlS/63 Hl6/83 4/H/ll3 

Tlllt 1100 150D 1330 

2,••0tNJTROTOLUENE C 3"611 <s (S (5 
Ut;/L) 

2,6•DIN!TROTOLUENE 3"626 
UGIL> 

<5 (5 <5 

DIOCTYLOHTHILAT[ 34596 (5 <S <S 
CUIULJ 

1,2•DJPH~NYLHTORAZJN 34346 
t IUG/LJ 

<s (S <s 
FLUORANTH[~t CUG/LJ 34376 <5 (5 (5 

M F'LUOIIENE lUGIL J 34381 <S <5 <S I 
w 

H[XACHLORO~tNl[NE cu 3'17CO <s <S <S 
GIL> 

HEXACHLOROBUTADIENE 34391 <S <5 <S 
CUGILJ 

H[XICHLOROETHAN[ CUG 34396 <s (5 (5 
/L J 

H[XACHLOROCYCLOP[NTA 34386 (5 (5 <S 
OIENf.UJG/L 

IND[~OC1,2,3-CDJPYPE 3"'1! 3 (5 (5 (5 
tcE CIIG/L J 

tsOPHORON[ ruGILJ 3411':'R <5 (5 <5 

NAPHTHALENE CUGILJ 346~6 (" ~5 (5 

'UTPORENZE:Nt CllG/LJ 344"7 (5 < '5 (5 

N•NJrqosonJ~ETHYLAMJ 3H~II <5 <5 <5 
Nf CUG/L J 

N•NJTPOS~DIPPOPYLAMJ 344?11 <5 (5 (5 
t.ir CUG/L) 

~-NJT~n~orJPH[NYLAMJ 3'111:!13 (5 (5 (5 
~r (llf;/l J 

PH[P•APITHff F N!" CUCi/L J :"4Af, J (I\ (5 (t; 

Dfllf r-,f r 11r IL t ~.,, .... <!- (5 (5 

? , 3 , 1, • - TC I" r, ftl<, IL J .H'17'5 <l!' <10 < 1 (I 



- - .. - ... Ilia-..-..-..- ■r ...- ..- ..-

£:NYIRONMfNTAL sc1n,cr , EHGJNHPJtir- "8/31/P3 Fl[LD GROUP FIIVTl STATUS IS FIUL 
PIIOJCCT PIU,.flfR ,.311~12H. PROJECT PJA"t fllCtlCH i.TD iUZWASi£ SAIIPL!:C.; 
PJtOJ[CT PIU•ArfR cavr l't?rlt ~l[LD GROUF L[AOER RICK fOLl<Et'l[A 

UMPL[ NUMBERS 
~"'"1 !1;111'4 SWC·I-

PARA"4E:TCRS ~tn,n • nq,1~ ?2Q917 ~211c1~ 

DATF 't/l!IIR3 't/16/113 'lll't/11~ 

u111r !100 l'Sl'I' 133~ 

BENZOCUPYRrNt CUG/L 3112•7 <" cs (C. , 
BE~ZOCGNl>PtllYL[Nt 3'tS21 

UGIL) 
<~ <5 <e 

BENZIDINf CUG/l J 39120 (5 <5 ("i 

BISC?-CHLOIIOETHYL)[T :S't273 (5 <5 er: 
HfP CllG/LJ 

BISC?-CNLDROETHoa,,~ 311278 <5 <5 (5 
H ETHJPHUGIL 
I Btsc2-rTHYLH[~YL) 3111 r.o <5 <5 (C. 
~ PHTHCUG/LJ 

BISC2-CHLOROISOPROP> 3't2~3 
[THERCUGIL 

(5 <5 <".i 
't•BROMOPHENYLPHtNYLE· 311~36 (5 

THtRCUtUU 
<S <':' 

BUTYL BENZYL PHTHJLA 3,2,2 <5 <S <'5 
T[ CUGIL > 

2•CHLORONAPHTHALtNt 3'5141 <5 <5 <5 
CUC:/L) 

4•CHLOROPH!NYLP~(NYL ~4641 (lj cs c, 
f TH[R cur IL 

CHRYSEJI[ IUG/l) ?11Ja (II\ (5 (!-

DIB[NZOCA,HJANT~PAC[ 311"i!i6 <5 (5 <5 
Nf (llf:/l l 

01-N-OUTYLPHThllATf 3q110 (5 < '5 (" 

fUc:/LJ 
1,l,OIC"L~RnPEN7fN[ ~111\l,F, ("i (5 <!' 

HIG/L, 
1,4•0IC"LORrP£~7fNr. '11'571 <'5 <~ (~ 

Cl.If.Ill 
1,2-DICHLOPCSrt,rNr .. 4';!6 (II\ <5 ('!\ 

fl!f:IL, 
3,3•-otCHLnPaPFh1101 ~'IF~ 1 <5 ("i <!" 

~;r cur-11., 
0 I (T"Y L 1· 11 T tUt L ATr ~ -~ .,. (II\ (5 er: 

CIJGIU 
~I~CTHYL~HThJLJTf ( IJ 3•3-1 (5 <5 < !-r.,u 



£~VIRONM£NTAL SCJCNC[ & fNGINt[RING 08/31/83 FIELD GROUP FAVT1 STATUS 1, FtNAL 
PROJf.CT NU"'BtP 113110121 O 
, ..... u. s: :,-r;oJECi Niiil FklNCH LTD HAZVASTE 
PROJHT .. ANAG[R DAVf MJ7tll FIELD GROUP L!AOER RICK F OLKf Htll 

svr1 SVD4 SVD6 
SlMPL[ NUMB[ltS 

PAIU!'f'T[I'~ c;TOA[T • ?2~91:!I 22,,11 u,,n 

!JUE 4115183 4l161R3 4/14/83 

TlfllF 1100 150l' 1330 

TOLUtN[ CUGIL> 341110 <1 <1 <1 

VIN'Yl. CHLOJttDr fllG/l 39175 2 <2 <2 , 
2-CHLOAO[THTLVINTL E 311576 

Tt!fRCUGIL> 
<3 <l (3 

4-CHL•-!•"[T~•rHENOL 34452 <~ (5 (5 
fUl;ILJ 

2-CHLOROPHENOLCUG/LJ 34'586 (5 (5 <5 
1-1 2,4-0ICHLnROPHENOL 346r.1 I (5 (5 <5 
V, fUt;/LJ 

2,4-Dl~FTHTLPH[NOL C 346"6 
UG/LJ 

c,; <5 <5 

2,4-DtNtTROPH[NOL 34616 <5 (5 <5 
CUGILl 

2-METHYL-4,~•0INJTRO 34657 <5 (5 <5 
PH[NLCUG/L 

2-N ITROPH[NOL CUG/L > 311'51f 1 <5 (5 <5 

4•NITROPH[NOL fUG/LJ 34646 <5 <5 <5 

P[NTACHl~R~r11r~nL 31t032 <5 <S <S 
fllr.lL> 

PH[NOL flJG/L) ~461t4 <5 (5 <5 

2,4,6-TP.TCHL•PH[NOL 34621 <'5 (5 <5 
rnr.,L, 

IC[NAPHTH!Nf cu~1u 342'15 (5 (5 <5 

AC[NAF'HTHTLrNt CUG/L 342~ D (5 (5 <5 
J 

l~THPAC£~JI" 'IIC:IL I ~422CJ ("' (5 (5 

B[~ZOIAIANTH~•rr~r ' ~'II\?(. (?, ( '5 <5 
11r IL> 

'J E ,.z ~ t 1• > F'L """ U•Tt• fl~f :H~:''I <'5 ("i (!, 
II' IL) 

•1[Pl7(' f<I Jl"Lllr,i; jl~fT~rr•f '".?" 2 <" (5 <" 
11,f,/L > 



--- .. - - -- --- ......... .....,_ - --- ........ - - .. - ... - .... _ iii 
ENVIRONMENTAL SCl[NC[ & ENGlN[FRIN& ".'t:l/31/113 ~IELO GROUP FRVTl STATUS IS FlNAl 

PROJECT NUMB[A 1131101210 PROJFCT NA,-£ FRENCH LTD HlZWlSH: SAIIPL[S: 
DRl)JCCT MANAGEF oavr. MJZFLL Fl[LD GROUP L[AD[R RICK FOLK[M[A 

SAMPLE NLIMB[ltS 
~II? l SV(llt SWOfo 

:tARA,.ET[PS ST,,ArT I 22"1913 229917 229q19 

DUF 4/15/83 4/1618:! 4/l~/83 

TIME 11 Dll l~!!D 13311 

CHLO,_OETHANF CUG/L > 3,311 (3 C3 C3 

CHLOROFORM fUG/LJ 321!i6 3 Cl <1 

CHLORO~[THANC CUG/LJ 344111 <l <'3 c~ 

DtBROMOCHLOROM[THlNC 3431j6 <2 C2 C2 
CIJG/LJ 

DICHLORODIFLUORDM[TH 34668 (3 C3 <3 
AN[CUr./L> 

le1•01CHLDPOCTHAMC 34496 2 Cl Cl 
~ CUG/LJ 
I 1e2•0tCHLOROCTHANE 34531 4 (2 <2 (J\ 

UG/L> 
lel•DtCHLOROCTHYLCNe 345"1 <2 C2 <2 

CUGIL> 
r-1.2-otCHLOPO[THCN( 345•6 <2 <2 <2 

CUG/L) 
1e2•DtCHLOROPROPANE 34541 (2 (2 <2 

CUG/L) 
C1S-1e3•01CHL0ROPROP 347114 <2 C2 <2 

ENE CIIG/L > 
T•le3·D1CHLOR0PAOPCN 3461'9 <1 Cl <1 

I: CUG/U 
ETHYLl:\f:Nlr.N[ CUf;/l) ~4371 0 <2 <2 

"[THYLEN( CHLOPIDE 34423 <2 C2 C2 
C Ur.IL I 

1ele?,2•TETRACHLOROE 3•516 Cl (1 Cl 
THUCCUG/L 

T[TRACl~OROETH[NE .. ,.75 (3 0 <~ 
(IJlj/LJ 

1,1,1-TPJCHL•CTHA~F 3111!1~ 6 0 <2 C2 
u,r. /l J 

1.1,~-TPrr~L•FTHA~r 'fl!, J 1 C2 0 <2 
lllr-/L) 

Tl!fCHLOF·.~THFNE ! ., , lo( t' (!.) <2 C? 
111r.1u 

TAlr~LOIOfLUOPOH[THA ~lll'IPR <2 <2 <2 
t.r C IJG/l J 



D -- _t-___ -- ------- .... -- ... 
[~VJRONNENTAL SCIENCE & [NGJN[[RING . . IJB/Sl/83 FIELD GP.OUP FRVTl STATUS IS FINAL 

PROJECT NUMB[R 1'3l'l!121D ii'f(l)Jt.CT NAN[ FRENCH LTD HAZWASTE SAMPLCS: FRSV2 PARANETERS: FRSV1 PROJECT "ANAG[R DAV[ l'IIZtLL FI[LD GROUP LEADER RICK FOLKE,.ER 

Sl"PLE NUPIBE'IS 
SW01 svo• SW06 

ltARAlll[TERS STnRtT • ?29913 229917 229919 

DAT£ '115/83 '116/8;'! 4/14/(113 

TIME 1100 1500 1330 

ARSENIC,TOTALIUG/LI 1002 ····· .. (45 (45 <45 

BERYLLJUN,T,CU&/LJ 1012 (1.0 <1.0 p.o 
CADMIUlhTOUL IUG/L) 1027 <•.o <•.o (4.0 

CHROIIIUMtTOTALCUG/L> 1034 13 10 11 

COPPER,TOTALIUGIL> · 1042 6.2 5.6 ,.,; 
H 

LEAD, TOTAL CU&/_Lf.• .. 1051 <5.0' <5.0 (5.0 I ...., 
IICRCURYtTOTAL.CUG/Lj, '1900- co.2· 0.3 0.3 

NICKtL,TtCUG/1,1 10&t <10.0, <10.0 <10.0 

SELtNIUPl,TOTALCUG/LJ 1147 <1.D <1.0 <1.0 

SILYCR,TOTALCUG/~) 1077 <0.3 <o.3 <D.3 

THALL IUII, T ,IU&/LJ 10,;9 (40 (40 (40 

ZINC, TOTAI..CUG/L) 1092 u.2 16.8 17.9 

ACROLEIN IUG/L) 34210 (10 <10 (10 

ACRYLONITRILF CUG/L > 34215 (10 <10 c1n 

BENZtNr lUG/L > 34030 2 (1 (1 

BROIIO"[THANF.: CUG/L) 34413 (2" (2 <2 

~ROMODTCHLORO,.[THAN[ 32101 (1 <1 <1 
CIJG/U 

BROIIOFORIO fUG/L) 32104 (2 (2 <2 

CA~BON rrTRACHLOPinr 321 "2 (2 C, <2 rnr./L, 
CKLORoerNZ(N[ CUG/L) 34301 (1. <1 <1 



- .. .. - ----- _.._.. ..-..... ------ --
- - - .. - - Ill -- iiii iii iii iii ill Ill 1111 

E•VIRON"[NTAL SCIENCE & ENGINEERING Ofl/U/83 FIELD GROUP FRUT1 SUT!.!S !S 1-"?NAL 

PROJECT NUMBER 83801210 PROJECT NAN[ FRENCH LTD HAZIIASTE 
SAl'PL[S: FRSV4 PARA"ET[RS: FRSVl 
PROJECT MANAGER OHE tUZEL\. FIELD GROUP LEADER RICK FOLKE"ER 

U"PLE NUftBEllS 
SVMAPT SV01 svn2 S1103 SV030 SV04 SV05 SV!>6 

DARA'![TlPS STftR[T • 229'12 229913 22991' 229915 ;,29916 229917 229918 229919 

DATE H15/83 .,,15/83 HlS/83 Hl 7/83 4117183 o\/U/13 4/14/83 4/H/83 

Tt!IIE 1215 1100 1300 915 915 1500 1030 1330 

PH.CSTD UNITS> 4i,G a.,o 1.10 1.10 1.00 1.00 6.60 1.00 1.10 

SP• CDND•, F ltLD ff" 445 472 01• 392 392 ,., •ob 305 
CUMHOS/CN> 

TO[ O!G/L> 99343 (5.00 NA <5.D0 <5.DO cs.no <5.00 <5.00 (5.00 

CARBON, TOC C"G/LJ· '80 62.0 62.2 62e7 12.3 10.2 12.2 35. l 12.2 
H 
I 

32730 3 00 PHENOLS C UG/L J NA 13 lo\ 2 • • 10 
,;, 

TOI t·u&/L-CL> 70353 .66 .<!50 51 (!50 (50 (_50 <50 <50 



-- g·------ ii -- ...... -- .... 

E~YllON~CHTAL SClfNCt l (~Gl~rt~IN& ·"1/11/114 STATUS: PR[LtKt»Aqy 
DROJCCT ,n:~{'.i;; i<t'lU'l2U PRQJ[Ct NA"[ rlt[1'CN PHlS[ 2 tl[LD ~0ruP: ,.~~2 

PROJECT KAnAGrR: RICK FOLK["[R PARAK[tcf.S: ALl SAIIPlfS: ALL FIELD GAOUF l[ADCR: AoFOLK[M[P 

SUPLt NUMB[~ S SVl!7 svoa SV09 
PARAMETERS STORET • 299400 299401 299402 
DATE 11/26/83 11/26/83 11126/U 

TUI[ 915 915 915 

PH, CSTD UNlTU 41)0 s.oo s.oo s.ao 
SPeCOND .. FIELD 94 

C U"HOS/CflJ. 
12D 120 4SO 

CARBONtTOCCMG/() 680 1,.1 28.7 5-S\ 

TOil • CU&/L-Cl) 70353 110 77 1'0 
PHENOLS CUG/1.:.1 S2.73D <1 s .$ 

1-4 ACltOLEJ N CUG/Li ·.3_42~a , .. (10 ~,. I 
\0 

AC~YLONtTltlLC CUG/LJ 3421!1 NA <10 <SD 
ltNJEN[ CUG/U 34030 NA <1 1500 
lltO■ORETHANt IUI/L) lUU NA (3 en· 
JltOMODJCHLOROfltTHANt 32101 NA (2 en 

CUG/Lt 
8110flOFOllfl CU&/LJ 32104 NA (3 tis 
CARBON TETRACHLOPlDC 32102 NA <2 <ID CIIG/L J 
CHLOROBENZENE rur.,u 34301 NA <1 <S 
CHLOROCTHAkC CUG/LJ l4311 NA <l <15 

CHLOROFOq" fUGIL> 321116 NA <1 390 
CHLOP(ll'rrtu~c rnr./L, 3,,. 18 NA <2 <10 

OIRAOM~r~L~R~~rTttAH[ 3'1316 NA <2 <10 t11r.1u 
OtC~L•~IFLU~•~fTHA"[ H66B NA (3 <15 (\)r.,u 
1,l•OtCMLr.Rr.rt~~NE 3•4'6 NJ <l 21C 

r 11r IL> 
1o1•DIC~L~PO[THA"[ H~ll ~· < 2. s,~ 

fllr/L) 



Iii ..... - -------..-..-..-..-..- ..- ........... 
[~YJRONM[UTAL sr1r~cr I ,~~JHrEPl~t 

H/1111!'4 STATUi: PRCLlftlNARy 
PPnJr.cr ,m"er, nre22ori 
Flfl~ G?oup: fP!U1 PROJ[CT NAM! FRENCH PHAS[ 2 
PADUILTtrtS: Ill f.A9'Plt~: ALL ~RnJtCT "'NAGER: RICK FOLK[~rp 

FlCLO GROUP L[AO[R: RoFOLKLMCR 

PARAlt[T[PS 
SVD7 swoe svo, Sl"PL[ r1U"Bttt S 

STORtT I 21''94 00 2994 01 2Cl902 
DATE 11/26/U 11/26/83 11/26/113 

TI"t' 915 91!5 915 
ltl•OtCHLORO[THYLEN[ :H!501 NA <2 u tUGIL> 
r-1.2-ottHLOROtTH[N[ 34546 NA <2 HD CUG/1.;J 
1,2•DtCHLOROPROPANE 34541 NA <l .17 CUG/L) 
CIS•1,3•DICH•~RQP£Nt 3470, 

CUG/L} 
NA <2 <U 

T•1,3•DICHL 1 PROP.[NE 
.CUGIC>•'· 

346'9· ·NA (1 <S 
ETHYLSENZ[H[ cu,/LJ 34SU NA <2 510 

H 
I "ETHYLt'N[ CHLOilDt S442!. Ill - <2 <U 

0 CUG/L) 
lt1t2t2•Tt•CH•£TMANE 34516 NA <l (5 CUGIL> 
TETlACHLOROETHENt 34471. .. (3 n CUG/'.LI . 
~,~~T•ICHL•tTHANE )4106 NA <2 <l"D CU&/L> 
1)rJl;TRICHL•tTHAN£ 34511 NA (2 (10 

CUG/LI 
TR ICHLOROETHtNE 39180 NA <2 UD CUG/L) 
TRICHL'FLUOROK[THANE 344U NA (3 <15 CUGIL> 
TOLUENE CUGIL> 34010 NA <1 OD 
VINYL CHLORIO[IUG/lt 39175 NA <2 180 

2-CHl•[TH 1 YINYLFTHFP 3rt576 
CUr./lt 

NA <2 (10 

AC[NAPHTH[N[ C\lr./L > :-•21~ NA <t 26(1 

AC[NArHTHYl[N[cur.1L, ~•:?OO NA <J 24ft 

ANTHPAC(NF Cllfi/L, !ltitt.!0 .,. <t 22& 

eCNZIJ' A) H.rTHI arr•·r ?~!1:11, .,. (J ~80 
IIIG/L J 



- .. .. 

1-1 
I .... .... 

.. --- --- .. - - .............. ... 
["fVll=ONfl!,",;HL Sttr~•rr, rr,,:p•r-r-rp•r. 

F"D,JrrT •.tn•nn l-?112; 11:,. 
F'lfl~• r.Pr-ut: FRSW, 
~~R&M[T[PS: •LL r.,~~L"~: 

DATC 

TUI[ 

11126/83 11126/83 11/26/ll 

B[NZOCBJFLUDPANTHtNr ?•2 3~ 
1UG/L> 

B[NZOCl)flunRANTH[N[ 3•2•2 
fUG/LI 

B[NZOClJPYRENtrur.,Lt !4247 

B[NZOfGHIIP[P.YL[N[ 34521 
tUG/1.) 

BENZJDINE (UG/LJ 39120 

BISC2-CHL•tTH•JtTHtR 34273 
CUG/LJ 

81SC2-CHL•ttHOllMTHN 34278 
1ur.1L1 

815(2-tTH•HtJ•JPHTHo 3a1ftO 
fUGILJ 

BlSC2-CHL•JSOPR>£THR !~2e3 
CUG/Ll 

4•BRO•PH[N 1 PH[N 1 [THR 34636 
CUG/LJ 

BUTYL BENZ•PKTHALATt 34292 
tUG/l) 

2•CHLORONAPHTKAL[N[ !,se1 
IUG/l) 

4•CHL•PHEN•PHtN•£THR 3,661 
IUG/LJ 

CHRYS[Nt CUG/L J 34320 

DIS(N•c,,HJANTH•cttt[ 34556 
cur:,u 

DJ•N•OUTYLP~THILJtr 39,1c 
cur.,u 

1,3,O1CHl(ll!l'(l[Pl1n1r 3•566 
c11r./t1 

1,•-~ICHL~R~~rv~rN( l•~7J 
rur.,u 

1,2•01CHLOP(\Prtt7;t(£ 3•'.ilf, 
lllf. /LI 

~,3'•DICHL•Pr~11~t~r !•~ll 
cur 11. 1 

915 915 915 

NA 

1U 

NA 

NA 

NA 

NA 

tU. 

NA 

NA 

NA 

HA 

tU 

(' 1 

<l 

<l 

<2 

<1 

(5 

(6 

<1 

<1 

<2 

<1 

<2 

<l 

(1 

< 2. 

(5 

(8 

C, 

<7 

<30 

390 

<!C! 

(39 

(5 

<U 

171! 

(9 

<2 

<l 

(7 

(11 

STJTUS: ~R£\.JMJ~ADy 

~Ro~rcT NI~[ FP[NCH PM•St 1 
PROJECT MAhAG[P: RICK cnLKf'V(p 
Fl[LD G-our L(ADCR: D.FGlKr"tP 

S AI\PL[ NUPIB[R S 



..- ..- ..- ..- ..--..- ....... - ........... - .............. -- ........ --
(NVIPONMLNTJL SC1£Ncr t ,~r1N~fDI~~ -:.111111•- ~TlTUS: PRrLJftlNAAY 

PROJ(CT NUMtlf P 1'~•2::•2t PROJ£CT NA't£ FRrN(:11 !1!4A~t 2 
FltLD GRnup: FP~~2 
!'ARAl'tT£RS: 11LL ~·,..~·tr.!: &LL 

PPOJ[CT MAhAG(R: RICK FOLKE»[D 
FICLD GAOUf L[AD[R: AoFOLK[~tR 

S&KPLt Nll~B[" S 
S\107 SVOB SVOII 

PAU"E:TtRS STORET • 299400 299401 299402 

DATE 11/26/83 11/26/U 11/.26/83 

TIIIE 91!5 915 91!5 

DltTHTLPHTH1'UTt 34336 NA (1 <S 
CUG/l) 

OT~ETHYLPTHALATt 34341 NA (1 0 
CUG/U 

2t4•DINJTROTOLUENE 34611 NA <2 <lZ 
CUG/Lt 

2t6•DINITROTDLUENE 34626 NA u (16 
CUG/LI 

OIOCTYLPHTHALA1t 3"596 NA <1 <Z 
.cua,,1 

1t2•DIPHEN1 HYDRAZINt 34346 NA <1 (ll 
1-4 
I 

1UC/L> - FLUORANTHENE CUG/LJ 34371 NA <1 HD 
t-) 

FLUORtNt CUC/LJ 34381 NA <1 570 

HEXACHLOROB[NZENE 3,1~0 NA <2 <U 
CUG/LJ 

HEXACHLOROBUTAOltNE 3091 NA <S <11 
CUG/L) 

HtXACHLOROETHANt 3439(, NA <2 <13 
CUGIL> 

HtXACH•CYC•PtN•Ot[N[ 3438(, NA <3 <15 
CUGIL> 

lNO[NOC1,2t3•CD>PYPN 344&3 NA <1 <1 
CUG/Ll 

ISOPMORONE CUG/L) 34•!llJ NA <1 <• 

NAPHTHAL[N[ fUG/L) s,nt. NA (1 720 

NJTPOO[NZ[N( fU~ll> 34-•7 NA <1 (7 

N-NIT~o~noi~rT•A~INC 3HJ& tu <5 o, 
CUC:/L > 

N-NITPOS"~t~PO•AM!H[ 3,.,211 Pl A (,; (30 
111r.1u 

~-~JTPnsnorr~t•&~I-E ,S-'IJ3 ,u q (7 
rur-ll, 

PH£H•NTIIP£f1E. Cllf,/L) HHl IU& <t \ 300 
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[NVJ~ON~[NTAL ~c1r~cr i [NGl~[fPJ~L 

~POJ[CT NU~BfP •2'2242~ 
FJrLr GR"UP: fP~V? 
PAIIAM£'!'!:l'S: J.i.L ~,,.,.Lrr: ALL 

STORET I 
svo, 
299402 

DAT[ 

T U~E 

11/26183 11126183 11/26/83 

PYRCNC CUG/1.J 

2t3tlt8•TCDDCUG/L) 

1,2,4•TRICHL•BtHZENE ·34551 
CUG/Lt ... · · 

4•CHL'•3•ft~TH~Ptt~NP.L ,4452 
CUG/1:) 

2•CHLOROPH[NOLCUG/LJ 3458, 

2t4•DICHLDROPHENOL 34601 
CUG/U 

2t4•DJ"tTHYLPH[NOL 34606 
CUG/L) 

2i4•DINITROPHENOL 34616 
CUG/LJ 

2•"ET••4,6•0N'P"[NOL 346~7 
CUG/LJ 

2•HtTAOPHEHOL CUG/LJ 345'1 

4•NITROPH[NOL CUG/Lt 34646 

P[NTACHLOROPHCNOL 3,032 
CUG/L) 

PH[HOL CUG/L) 346q4 

2,4,6•TRICHL•PH£NOL 34621 
CUG/LJ 

ALDRIN CUG/L) 3q330 

BHC,n cur./u ?-9ZS9 

C HL(ll> OANf I l!r, IL t 

,1~ ,1s ,1, 
NA 

NA 

NA 

IU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<l 

(9 

(2 

(2 

<2 

(2 

<2 

<2 

(4 

(3 

<3 

<5 

(1 

<2 

<0.004 

<D.l'02 

<OolllO 

140 

C6D 

<U 

<11 
(I 

<U 

<9 

(9 

<25 

<15 

(2D 

(29 

<7 

(14 

<0.004 

< o. 002 

<t.Ol'3 

PROJ[CT NIK[ FR[NCH PHA![ ~ 
PROJ[CT "ANAGCR: RICK FOlK["[R 
Fl(LD G•OUP lCAO(R: RoFOlKC~CR 

SAIIPLC NUNSEIIS 



-
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_ .... 

~~oJrc, ijp~~cP ~24~2,2G 
Fl[LD GRnuF: FP~V2 

"1l11ll'4 

PAPArCTCRS: All ~,~rLr~: All 

PARAI.CTCltS 

DDD,PP•CUG/L) 

DDt,PP•CUG/LI 

DDT .PP• CUG/LI 

DICLDIUN IUG/L) 

ST0RCT I 

39310 

:'1,13U, 

-19300 

39380 

ENDOSULFAN,A CUG/L) 34361 

ENDOSULFAN18 CUG/L) 34356 

ENDOSULFAN SULFATE 343~1 
CUGIL> 

~NORIN CUG/LJ 39390 

ENDRIN ALDEHYDE 34366 
CUG/l> 

HEPTACHLOR CUG/LJ 3941D 

H[PTACHLOR CPOXIDC 39420 
C\.IG/L) 

TOXAPH[N[ CUG/LJ 39400 

s"n 
29900 

SV08 
299401 

SV09 
299402 

11/26/83 11/26/83 11/26/IS 

915 915 915 

NA 

NA 

NA 

NA 

Nl 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<0.020 

<0.006 

<0.020 

<0.060 

<0.050 

<0.050 

<0o05D 

<0.010 

<0.100 

(0e04D 

<0.200 

<0.020 

<O.Gll6 

<0.an 

<0e060 

<o.oso 

<o.asa 

<0.-010 

<0.100 

<De004 

(0eDU 

<a.zoo 

PROJ[CT NA~[ FRENCH DHASE 2 
PROJECT KANAGCR: RICK FOLKC"EP 
Fl[LD GROUP l[ADER: RoFCLK["CR 

SANPLE NUKBCIIS 

-
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APPENDIX J 

Chemical Results--Sediments 

• 
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E~VtRON,.tNTA~ SCICNCC & £NGJNC[RING t)q/0218! FIELD GROUP FRSSl STATUS IS FINAL 
PROJ!:CT NU"BtR 1138'l1210 PROJECT NAPI[ FRENCH LTD HAZWASTE SA,.PL[S:' PART PARA~tTtRS: 8NS[D PR OJ[CT KANAGEJI oavr ,. I ZCLL FIELD GROUP LEADER RI CK FOLK E"ER 

SA MP Lt NU"BER S 
$[111 Srt'lD ~['~3 S£04 5£10 PAIIAll!ET[RS STORtT I Ut'COO 2300.ll 231!01!3 1300D4 230D17 

DATC 4115/83 4115/83 4/15183 4117/83 4/7/93 

TIME 1421 1418 15D0 q4 0 1100 

1,3•DICHLBENZtNCtSED 34569 <1700D 
UGIKG•DRY 

(691)0 (l3QDO~ (130 (240 

1,4•DICHLBENZ[NE,SED 34574 <16000 (6500 (13000~ <Uo (230 
. UG/KG•DRY 

l,Z.~DICHLB~=~~=!~=~D 34539 <17000 <nno (1400CC <140 (250 
., 

Mtl,CHL 1 £T~ANE,SCD 34399 (31000 (13001! <250006 <250 (450 
UGIKl•DRY 

BISC2•CHLETHYL1£THCR 34276 <16000 <651)0 <llOOOC <no (230 
SO,U6/K6•0 

~ BIS&2•CHLETHDXlNTHAN ~4281 <720~0 <31000 (580000 <SRO <i100 I 10,Ut/KJ•O :· ~ 

BISC2-CH~tSOPRl[THt~ ;34286 <7~_CM~.~:. (310!10 <580000 (580 <UDO 
~D,UGIKG.;b·-· . . : ,,,., .·. 

~ ,2-DIPH•IIY.DR.AZ_~tst:Q :~_~j49 . c,~·,.A . .- <27'!0 <50000 (50 <'J2 
UIIKG~R.Y ' ··• 

<'9~i.o·: M-NJTROSODIMtTKYlAN, 34441 (30000 (5$0000 (550 <1100 
SD ,UG1KG•D · ,:,. 

·' N •NI TROSOD•H-PROP, SD 34431 <72009 .. <310CO <580000 (580 (1100 
UGIKG•DRY 

1,2~4•l-lCHL•BEMZENE 34554 <23000 <10000 (18000{, <t1'D (33ll 
,o.u&IKG•D 

HE.Jl~CHLBUT JDJENEt,SED 39705 (43000 (19000 050000 <350 <6•Hl 
UG/IC6•J)R-Y 

NAPHTHAL,ENE,Sttl ClfGI 34445 1300000 .280000 2400000 <43 160 
K&-DRY> 

1SOPHORONE,S[DCUGIXG 
-OR'#> ' 

3011 <81D0 <3S00 (65000 (65 <120 

HEXACHLCTCLOPENT,StD ,.3119 <34000 <15oi,o (28001)!1 <2110 csnr 
UG/ICG•DRY 

2•CHLNAPHTHALENE,StD 34584 <1100:, 
UG/KG•DRY 

(46:)0 (86000 <R6 <1fd 

ACtNAPHTHYLENt,SED 3421'3 24D0D0 620t'O 340000 <Sn 731' 
IJGIKG•DRY 

AC[NAPHTH[Nt,SED 342(:8 llJDOOO s~r~o 320 :tC(I (q3 421i 
UG/JCG•DRY 

2,6•0~T,SCDCUG/KG• 311(,29 (3"'000 <17t'"'J (31(1Jr,(l <310 (57!1 
DIIU 

2,••DNT,S[DCUGIKG• ~"61" <2700(1 (12Q10 <2211:,or <22n <40'! 
DltYJ 
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LNYIR ONPIE,..TlL SCI[NCf & f.~GIN[[RI"G 09/02/83 FIELD GROUP FRSS1 STATUS JS FINAL 

PROJECT NUPIBEII R3Prl210 PROJECT NAft( FRENCH LTD HAZVASTE 
c;AMr>L[S: 
PROJE:CT PIANAGER DAYf 14 I l[ll FI~LD GROUP LEADER RlCKFOLIC[PIER 

SA .. PL£ P,URB[RS 
SEt'l S£01D SED3 SEt'• S[lO 

DARA,.ETERS STORf:T I 23'1000 230001 230003 231! 0011 230017 

DATE 4/15/83 4/-15/83 '115/83 4117/P.3 417/83 

TIM[ lU1 ~1'18 1500 ':iO 1100 

JNOENOClt2t3•CDtPYPt 3006 (17000 (6900 <130000 (13'J (240 
SD;US/KG•D 

D18£NZOCA,HJANTHRAt 34559 <21000 '{(,au 070000 <170 <310 . SD,UG/KG•D 
8tMZ~CGHl)PtRYL£NEt 3452• <17000 lu.n <14\lOOD <H'l (250 

SDtUG/KG•D 
2,3,7,8•TCDD,SEDCUG/ 3"67A <150000 '6'1000 <HOD ODD <12!10 <2100 -c 

I KG•DRY> 
,J FLUORENE,SEDfUC/KG• 34314 288000 n,oo 680DDt' (116 821 

DRTJ 
4•CHLPHTLPHENYLETNt'R, 34644 (i,ooo ~n (2'30"000 030 (430 

SD tUG/KG.,tf. 



ENYtRONft[NTlL SCIENCE I E~GIN[ERl~G ·11.,,02183 FIELD &ROUP FRSS1 STATUS IS FINAL 
PROJtCl NUPIBU 1131H11.21.il PltOJttl NA"f fft[NCM LTD HAZVlST[ SA"PLES: 
PROJECT MANAGER DAYS: "IZELl FiELU GROUP LEJD[R RJCXFOLK["[R 

SAMPLE NUflMltS 
$[!11 SEOlD S[D3 SEO• StlD PARA .. F:TERS STnRrT • 231'11D0 2301101 230003 231JIJD4 231!D11 

DAT£ 4/15183 4115185 4,'15183 4/17/83 lf/7/83 

Tt"r 1421 llf18 1500 940 1100 

•-NITROSODIPHENYLAM, 
SD~UI/KG•D 

3•436 160'JDO 59000 l01!000 (130 (20 

HEXACLRBENZENEtSED 3971)1 (29000 (13000 <2390GG (230 03!1 
UG/JtG•DRY 

4•81PHNL PHNL tTH[R 3•639 <93D00 
SD,UG/ICG•D 

o~:aao (750000 <TU <HOO 

DINETHY~.PHTHALATE, 3,344 <90D0 
.SD,UG/KG-D 

<~900 <72DDD (72 (llfl 

DIETHYL ~HTHA~ATEt 34339 <72110 
SO,UI/KG•D 

<noa <580D0. (58 (110 

-Dl•N•BUTYL "P.HlttAlATE 
• so;U,G/KC:.•D. 

39112 (4500 <2DDD <360QO <36 (66 

~ BUTYL 8£N~PHTHjLATE 3U'f5 <9900 <4200 <79D00.' (79 <15D I . SDiUG/KG•D ·• ., w 
BISC2•ETHYLHEX>PHTH,•39102 (7200 <3100' <5BOOD::· (58 · .. <110 

SDeUGIKG•D ', . :. ~ ... 
DJ•N•OCTYL PHTHALATE 34599 160D0 13000 ', <360VO· 170 (66 

SO,UG/KG•D 
PHENANTHRENEtSEDfUGI 34464 710D00 15DOO!J· 1800000 <l2 .. 210D 

ICG•DRT> . 
ANTMRACtHttSEDtUG/K6 34223 120D00 38000 200000 (1(10 '70 

•DRY> 
FLUORANTHtNEtSEDIUGI 3,379 2110000 8100D 650D00 (58 570 

ICG•DRY) 
PYRCNE,S[DCUG/XG- 3'472 2~0000 

DRY) 
84D0D ·s.0000 <58 870 

BtNZlOINE.SEDCUGIKG- 39121 <210D0 
ORY> 

<9000 <170D00 <17D <3111 

CMRYSENE,SEDtUGIKG• 34323 f,:',t)t)O 221100 911000 <72 1,0 
DRY) 

BENZOCA)ANTHRACENE, 3'15~9 9l'DDll 
SD,UG/KG-D 

3200D 210D00 (131) <24ll 

3,3•0ICHLB[HZIDTNC, :!1•634 <2'i000 <1100D (200000 (2110 (371 
SO,llG/!tG•[I 

BENZO(BJFLUORAN,~[01 ~4233 52000 11 ll!' 0 07001) <72 (121 
IJG/ICG•DPYJ 

R(~ZOCK)FLUORAN,~£~ H2•!- <10000 (43!10 (11(1000 <72 <121 
IJ r. IK G•OP Y 

RENZOta)rYRfNt,sro 3,2so 52111 
UGIXG•DPY 

UQDO <731\00 <•n <110 



111111 -- ... lliiil" ... ~ ...................... - - - - - .. 

r.NVJRONM£NTAL SCl[NC[ ,. r aiGr N[[II JNr; ')8/31/83 FIELD GROUP FRSS1 STATUS IS FINAL 
D•OJ!:CT NU•RtR P311C121D PROJECT NA"[ fRENCH LTD HAZWASTE SA14PLfS: S[D7 PARA~ET[RS: S[D5 PltOJ!'.:rT fUNAG[P [)AVr "Jlr'LL Fl[LD GROUP L[AO[R RICKFOLKEl'ltR 

SAPIPLE "1:J"BEU 
Hll S£D1C SEO! SEil• S£06 SE11! fARA'IFT£os STOR!"T t 2300DD 23D001 23D DO! 23D0!14 23000!- 239017 

DATE 411,/83 4/15/113 4/15/83 ,,111113 4/1'/83 '17/83 
TJl'I[ 1421 1"18 1500 •no 11!!0 1100 
ARSENIC,SEO CMGIKG• 1 "0:!I ,., ,.3 

OIIY> 
3.5 a.1 1.4 o., 

BtRYLLJU",SEDCM6/KG• 11113 51., .,,.o 
OPY> 

u.1 a.s 7.3 ,.a 
CADNJUMtSED C~G/KG• 1021! 1., s.o ... ., <o.u 0.2 0.3 DPT> 
CHROMJUM,SED CMG/MG• 1D21J 486 297 29' 1.3 13.0 18.2 DPY> 

Le COPPERtSEDIMG/XG• 1043 83 85 150 0.1 5 12 I DPYJ .:-
"[RCURY,S[Dfl'IGIKG• 71'21 co.11 <0.71 <0.50 <0.11 0.2, <0.16 DRYJ 
NJCKEL,SED CMG/KS• l!'f.8 5'f2 533 

DRY1 
92 "·' 10 15 

LEAD,SED CMG/KG•DPYI 1052 120 'fPol 101 3.7 2le5 35.1 

S[LENIUM,SED CMG/KG• 11411 0.1 
OIIU 

Do7 o., <D• 1D 0.2 <0.2 

SJLVER,S£0 CMG/KG• 107& 0.3 0.2 
Oll'U 

0.1 0.01 0.02 0.02 

THALLIUM,SEDCMG/KG• .!'4411(1 c1s., (67o2 
01tT1 

o,., <12.3 <n.2 <21.2 

ZINCtSCD CMG/KG•DRY) 1,:iq3 11530 66~0 107D 6 68 ,, 
ANTINONY,SCD CMG/KG• 109~ (150 <130 

D!IYJ 
<93 <25 (38 <42 



-

[NVIRONMr~TAL SCIENCE 'r~GINE[AING Ol/31183 FIELD GROUP FRSS1 STATUS 1S FINAL 

PltC.,JE'CT NU,-BER "!AU21D PROJFCT NAM FRENCH LTD HAZWASTE 
SO.rL~s: SEOS PARAK(T[RS: ACIDSD 
DIIOJ[CT JIIANAG[P oavc 111'."tll FIELD GROUP LEADER R ICKFOLKEM[P 

SANPL[ N!l"BE'I S 
sr01 scr10 5[1!3 StD• S£0& SE1D 

PAPAMFTfRS STOJll[T 1 noooP ?300"1 ?.3000:, 23!1004 23000'5 230017 

DATE 't/15/83 4/15/113 4/15/1'3 4/17/83 't/14183 417/83 

TIMF.: 1421 1411' 15(!1 940 1100 111!0 

t., P•CHlOP•M•tP.ESOl,~tD ~'t4'!'!, <?'=00!1 <llO"ft <2!1ll00t (2'11) <31ll (370 
I llr.lKG•CRY 

VI 2•CHLO~OPH£NOL,St0, 341$119 <181100 <8l'!10 (150000 <tSO <230 070 
UG/KG•DPy 

2,4•DICHL•PHtNOl1S[D 3461!4 <2!.DCD <12D00 <211lOOC <2111 (33D <390 
UG/KG•DPY 

2,4•DIMET•P~FNOl1StD )46119 <200D0 (IJOr.D (16D000 (160 (250 <29:> 
UG/KG•OPl 

2,4•DINIT 1PH£NOL,S£0 3461't <21000 <CJIIJO (170000 <170 (260 <311! 
Ut=/KG•OIIY 

416•0INtT•CR[SOltSCD 34£:6') (59!11)0 <260!10 (480000 (481} <74" (870 
ur./KG•DPY 

2•NITROPH£NOL,SEDCUG 34594 (34000 <150!10 <28000(1 <2RO (43ll <SOD 
/KG•DRY) 

't•NJTROPH[NDltSEDIUG•34649 (46000 (211)00 <380000 <380 (590 <TDD 
/KG•DPY) 

PENTACHLPKENOl1S[O 390(.1 <6lllJOO <301!00 (550000 (550 (851! <1100 
UG/ICG•DRY 

•HENOl,SEOCUGIKG• 346't5 <17000 (7000 <130000 <130 <200 <240 
DRU 

2t4e6•TRlCKLPHNLiSED 3462• <3•001! <150l'O <270000 <27D 010 <490 
UG/KG•ORY 
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ENYi~-"tNTAL SCltNCE & EM•tNEtllNC l)ll/1118! ritlD tiROUP FRSS1 STATUS lS FINAL 

"GJ[CT NUPIBElt "31!0121D PROJECT NAl'I!: FRENCH Lro HAZVAST[ 
ANPLts: S[D2 PARA~ETCRS: SEDl 

PROJECT PIANAG[R DAYE MlZ£LL FIELD G~OUP LEADER RlCKFOLX[PICR 

SAPIPLE NUPIB[ltS 
sru SE01D sro:, St!!! S£04 SE!'6 S£07 S£08 Stl9 St05 

PARA'ltTERS ST,,Rf:T I 23COOO 230001 230002 2!'"D3 230l\04 2300D5 231JD06 230CD7 23D 008 230') 15, 

DAT£ 41151113 4115/1.13 "11'5/R!' 4/15/Pl "117/83 4114/83 4/14/83 4 /14/83 4/16183 4/14/83 

UN£ 1421 1418 1447 1500 94(1 110D 1345 1445 16!!0 1000 

~Gl,..lqS ti VET VT) 70318 12.2 14.1 2a.2 20.0 82.4 48.1 69.2 46.4 ,1.• 55.4 

CARlllNilP.~tSEDCG/KG• 687 H3 44.5 3e.• 179 1.35 11.0 s.40 11.2 16.2 si., 
•• 1)1''Y) . 

TOX'iJ1it~UG/KG•DRY> 99263 653000 53'5000 2!900C 241000 7100 36600 8630 49600 215H 38GOO 

Le PM~f9P.,storUG/KI- 12131 SlDOO 24200 7980 221100 (299 2650 <197 'U N' IUD 
I •.. ·.pRYJ . 

0\ :rot i.SED r111.s1x&"IIIEtl .99lll 10200 7880 :SHOO 92600 541 602 209 574 20"1 ,noo 

... 
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ENYIRON"[NTAL SCIENCE & ENGINEERING 

PROJrtr NU"BER 83801210 
CA"PL[S: S[D2 
PROJECT "ANAGtR DAV£ "J7£ll 

OAT[ 

1OLJDS rs vrT VT) 

CARBONtTOC,SEOCG/KG• 
DRY> 

TOltSEO(UG/KG•DRYJ 

PHENOLStSEDCUGIKC• 
DRY> 

TOE,SEDC"G/KG•V[T> 

70!18 

681 

99263 

32U1 

99121 

H10 
23ro11 

11/l/P.1 

1100 

111.2 

534 

(532 

1380 

011/31/83 Fl[LD GROUP FRSS1 STATUS IS FINAL 

PROJECT NA"£ FRENCH LTD "AZVASTt 
PARA"[T[RS: SEO1 
FIELD GROUP LEADER RJCKFOLK["ER 

SA"Pl~ NUftB£R S 



- - - - --- -- - - - - - ............. ... 
('fV!li{\IIIPILIIITAL srrc,icr ,. ('!r,f PlffDJ•rr. .lltl/fllt nnus: PR[L IHI~AIIY 

PROJtrT ,,u ,.r,r" ll24'224'20 
PROJECT NA,.£ r11 [NCH PHASE 2 "IFLD GP'>UP: rp~r-2 
1'1!0..![CT MAtcA::rn: RICK FOi.l\(,.(ic :>t.Rt."CT!:1>S: All ~•,.ru:s: ALL FIELD GPOUP LEADER: 11.FOLK["[lt 

sr11 SA"PL[ NU"B[IIS St12 St13 SE1" SE20D S£15 S[16 SE17 S£18 sen PARA"CTCRS STOR[T I 299300 29'J301 29'J3D2 2993D3 2'J93D" 299305 29'306 '-.29930'1 29'Ut8 2993D9 
DATE 11/21/83 11/21183 11/21/83 11/21/83 11/3D/U U/25/U 11/25/83 11/25/Bl 11/25/83 11125/U 
TI,.£ 83D 1D0D 1100 1100 1453 uu 1100 1020 1010 915 
TOEeSCDC,.G/KC-DRYJ '934" 4120 1"70D 1060 1960 31" 2'60 636 HO U:SD 921 
CARIONeTOCeSEDCG/XC• 687 4.!l.1' 22.3 a.~" z.n 20., o.n 30.4 36.4 u.s e.n . on, 
TOli1tDCU8/KG•D~JJ: ?.'263 14000 6100 21100 1600 16,GI 1600 ·!1400 11100 2500 1900 
SOLfDS !fz ll[T VTJ 71318 31el 37.3 4li.s , ... 5!5eD as., 21.1 u.s "'·" 6Del 
ALDRINeStDlUG/KG• .39333 NA ,-NA ·• JIA NA NA NA NA NA NA JU ·DRTJ 

!!IHC e.A • S ~D CUG/KG•DRij •• 3'1~7~ ·JI~ 
• "\ I 

,,ru ti#A u ~~ NA NA NA NA NA 
:BHCeBeStD IUG/KG·•oR·Y,i 

.. 
!_8A , ... 3"2!57 .,, NA NA NA N:A NA NA NA NA . "' ' . 

I 
w.ffc. o:, SED 'u G/K C'•DR V:' 34262 Nl !NA ·,i'~ 0') 'NA ; NA NA NA NA NA •NA :• ,: . . ' , ..... -. 
8HtiGCLINbANCJSED 39783 NA NA :NA NA NA NA NA NA. NA NA UG/KG-DRY •i. 
C~LORDANE.SEDCUG/KG- 39~5.1 NA NA ~-~ NA 

DRU 
NA NA NA NA NA NA 

DDD,PP'•SEDCUG/KG- 39311 NA NA NA NA 
DRY> 

!fA NA NA NA NA IU 

DDE,PP•,SED CUG/ICG• 3,321 NA NA NA 
DRY> 

Nl NA NA NA NA NA 'U 

DDT,PP••SEDIUG/KG• 393D1 NA NA NA NA 
DRY> 

NA NA NA NA NA NA 

DIELDRJN,S[DCUGIKG• 3'J383 NA IU NA NA NA NA NA NA NA !U DRY> 
[NDOSULFAN,A,SEDCUG/ 34'364' NA NA NA NA NA NA NA NA NA NA ICG•OPYJ 
[NDO~ULFAN,D,SCOCUG/ 34'35'J •1A 'U NA NA 

IIG•l'PYt 
NA NA NA 'U ro ICl 

[ND~SIJLC"AN SIILF,rto, 3'1~~- •r A 'IA NA PU NA ,.,,. NI, NA NA NA t!r,,,.t:-l"DY 
~IIOP IN,t:[(,fl!t;/l"r.• :5'3?3 ti A JI. "'' ru 

OP Y) 

,, ,. 
"'' NA NA fO IU 

>t(PTACl•L(\11,:r;q')ft•Cll"C 39• 13 .,, PIA NA NA 
- r,n y, 

NA .,. NA NA ffA "'' 
HP'TACHLOA tl'o,,-:cn 37•23 N& ,,, NA NA NA NA NA NA fU NI 

pr.111c.-r,n y 



..- ..-- ..- lllllllr-
__________________ .. ____ __ 

["Y IPClll'Cl4T ll sr 11 ~•rr ' f'"t; I Nl"rP p•r. 1/11/P'I su rus: f-lirl 1r.1t~t,lly 
.. l!C:,l(CT ••Llllf,fi: "':: .. c~ •2 li PROJCCT tOl'I!: r1ttNCtl PHAS[ 2 r I :LO (iDOUr: rprr:, 

PROJCCT IUNAGrf\: RICK FOLK[MER F-AUl'll:TLRS: ALL SA"r-Ln: ILL Ffrto GDQUP LfAOtr.: R.FOLKEn£ii 

S•"PLC NUl'l~CRS St11 SEU SC13 St1• SE:20D S[15 5[16 sen St18 S[19 •ARA,.[T[RS STf'IR[T I 299300 29'301 299302 2'9303 2993114 299305 2'9U6 299307 299308 29930, 
DATE 11/21/83 11121183 11/21/83 11/21/83 11/30/83 11125/83 11/U/U 11/25/83 11/25/U 11/25/U u,.r 830 1000 1100 1100 1453 1130 110D 1020 1010 ''5 TOJAPHCNC,SCDCUGIKG- 394D3 NA NA NA NA NA NA NA JU NA "' DRYJ 
[NORIN ALD.,S[DfUG/ 34369 NA NA NA NA NA .. 

Nf, NA. NA Nl u · ICG•DRYJ 
PC8•10161UG/KG•DJ 39514 11400 -24000 250 410 (3.11, <2.50 <92eG 39D . ,2.0 cu.a 
PC8•1260CUG/KG-D1 39511 350 -'14 0 •.12D <29. o· u._p_. <2.5 n.o 42eD 12.0 11.a ··r .. 
ACltOlEJN~S't:D°CUG/KG• 3421S NA N·A·· :- "'NA (1000' ·N4, <~10.a:. <~(I.II, :=,Na <1500 •:,. ·on,: .. t .• 

ACRTLONITRILE,SCDCUG 34218 NA NA· NA .-<iDOD , Nl <1700 . <.,o:or :ii· <1!5DD NA , '(KG•DRTl ··~:=~-. .. ·=. ·; 
t... BtNltNtiS°EDc·u,,KG•. 34237 NI ffA NA 2TD 'NA· dl, .. ~,~ .,IIA' <27 Ill I 

~- o,TJ r"· . -· \0 

<i.lO ..... 
<16-0 ~ . t~~•-~:.ttB ~G/.34416 NA ·N·; "N.A· NA <19D on IU Ill _.ICC•Dnt·t > ·::· 

IAOMODlCKLOlORtTH&Nt 34330 NA Nl NA CH NA <71 <UC NA <6' NA . , .. ', SD,UG/KG•D 
~ltORDFORN ,S[D CUG/KG•, ·?l4UO NA NA NA (85 NA CUD C28D NA <110 NA DRTI 
CARBON T[TRICHLORIDt 34299 NA NI NA <110 NI <1RO <390 NA <UO NA SDCUG/KG•D 
CHLOROBtNZENE,StDCUG 34304 "" NA NA <27 NA <•3 (94 ,u <31 ,u /ICG•DPYJ 
CHLOROETHAN[tS[DCUG/ 3•31• HI NA NA <120 NA <21JO < "40 ,u <180 NA KG-DltY) 
2•CHL•[THTLYINL[TH[R 34579 NI Nl NA <71.1 NA <120 <251J NA <9!1 ru SD,UG/KG•D 
CHLOROFOR",SCDCUG/ 343111 NA 

KG-ORY) 
NI NA (42 NA <66 < 150 ru <5!1 'IA 

CHLORO~rTHANr,sEOCUG ~u21 ,,, NA NA (f,IJ NA (\111 <23t JU (9(1 l'f& /ll'G•DPYJ 
DIRPO~~CHlnPn"rTHAN[ !'1309 NA 

Sf'l,t•r.11rr:-r 
NA ~A <73 NA <110 (250 NA (97 NA 

<12C 
DICHL'rJFlUO•~[THA~r l"H• .. ,. MA ~· c, 0 ,, ,. <tH <300 N" II.I ~n,l•r.111r.-£1 
1 • 1 0 I C., L ' !: T It At• r • <; f" C , 3,u99 ,.,, 

r,JA ~!I <!6 
llr./P' r,•L'P 't 

,.,.. (1,3 <10 NA (5!1 HI 

1t2•DlCHL£1P£1rTPL~[, HS3'1 ~·· s~.1•r.1rrr.-(I 
t'A HA (65 tu < 1111 <250 NA OS IV,. 



t... 
I 

0 

rPOJ[CT NU~~~~ F?42242~ 
FJ!LO GPOUP: rp~r.2 
PAR&fl[T[PS: ALL ~a .. ru:5: •LL 

DROJ[CT NAhf FP[~CH PH&S[ 2 
PROJECT "ANAG[R: RICK F~LKC~tR 
FIELD C~CUr LCAD[R: ftorOLftt"LR 

P&RAl'l[T[P.S 

DlTt 

TIM[ 

1,1 DiCHL•tTHtNE,StD 3•5~• 
UGIKG•DR"I' 

T•1,2•DICHLOROETHtNt 3•54, 
·I ,i ·,SD,UGIKG•D 

1,2-orcttLOROPROPANE, 34544 
1 ':- SD"tU&/K&•D 

c1s-1,s~DJCH 1 PROPtNt 3,102 
' • "i,°!'"msp·,V~IKG-D : E, 

ET.,TLIE ( tl(t,$_E!>:CUG/ s·•374 
·· ~.-lt&-:~\'Y}; :· . 
IIETHTI.ENE 1 ClflOR _-,SEO'. -34,2.6 
: • . liJ~"UGlllfG~DitT.!'·:J • • •••'• r. l ,&,,,. • •.. ., 
1,1,2t2~T[T 1 CH•tTHAN s•s1~ 

SD,UG/K&•D 
TETCL•tTHL[Nt,StD • 34471 

U&IICG•DRT 
1,t,l•T~~CH~~tTHANE, 3•so, 

SD,UGIK&•D 
1,1,2•TAICHL'tTHANE, 34514 
• SD,UG/K&•D 
TRICHLORO[THENE,SED 34497 

UGIKG•DR"I' 
TRICHLOROFLUORO"[TH, 34491 

SD,UG/KG•O 
TOLUENC,S[DCUG/Kr.• 34483 

DRYJ 
YlNTL CHLORIDE,S[D 344q5 

UGIKG•DRT 
T•l,J•DICH•PROr[N[, 34697 

SO,tJG/l<G•O 
81S17•C~l[T"TlttTH[R J't276 

~O,t1G111r.-r: 
l, 3•(1 lCt1llf[tl1F'l'I[, HC J't!:'9 

11r.11rr,-r,py 
1,c.-orc111.r•rr,,1r•·r,HD J'tSh 

ur.,,,r--npy 
1,2-~1ct1LAr~zr~c,srr J1t5J9 

IJ(,/l'G•!'PY 

"rXACHL'rT ► A~r.~rr J4l99 
11r. I" G-ni: Y 

sr12 
2,,301 

S&Kfl[ NU,.B[RS 
Stl't 5[200 5[15 
299303 299304 2,,305 

5[16 
299306 

5[17 
299307 

5[18 
299308 

S(19 
2'930, 

11/21/83 11121183 11121183 11121183 11130/83 11/25/83 11125/83 11/25/13 11125/83 11125193 

830 1000 1100 1100 1453 1130 1100 102D 1010 945 
NI 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ru 

NA 

NA 

NA 

u 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<UDO 

<230 D 

<2200 

(4300 

NA 

NA 

·NI 

NA 

NA 

NA 

NA· 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'"' 

<81 

<71 

<41 

<63 

200. 

<70 

<33 

<UO 

(80 

(67 

<77 

<90 

37 

(75 

(2(1 

NA 

NA 

NA 

NA 

·NA 

NA· 

NA 

NA 

NA· 

rtA 

NA 

NA 

NA 

NA 

NA 

<50 

<51 

<1'G 

<12D 

(61 

<100 

(110 

<110 

<51 

<19D 

<na 
<UD 

<120 

<HD 

(51 

<15D 

<H 

01 

(30 

<31 

<29D 

<HD 

<150 

<HD 

~230:. 
(240, 

··: 

<12D 

<420' 

(290 

<230. 

<260 

UDO 

<12D 

<Ua 

<91 

<391 

<HD 

<780 

NA 

ru 

IU 

NA 

NA 

NA 

NA 

NA 

:!;I.A' 

IU 

NA 

NA 

NA 

NA 

NA 

IU 

IU 

''U 

<120 

ClDC 

(59 

<n 
·(,O 

<100 

<45 

<no 

<Uo 
<91 

<110 

<12D 

(45 

<130 

<39 

('5!1 

(f,O 

(120 

IU 

IU 

IU 

u 

u 

NA 

IU· 

IU 

IU 

IU 

IU 

NA 

NA 

NA 

NA 

NA 
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PAOJtCT Nll•l!rll P'4'2,!0t; 
~ltLD GR~UP: )P~r1 

"\ l1 l/f14 

PARA"t1EP5: ILL !A•rLrS: All 
PROJECT NA"£ FP.tNCH PHASE 1 
PROJECT ftANAGtR: Rttx ~Ot~r~tR 
FIELD GROUF LtAO[R: R.F~LKt~[R 

PlRA"[TtRS 

DATE 

STOREY • 

TIM[ 

11sc2~CHLET".OXJ"THAN 342~1 
SDtUG/KG•D 

IJS C2•CHL Ul;J,5~H~R 342116 
, 1 •· :.;. •• • SDt.. . G•D: • 1. 
KttaoatN?£Nt,SED(UGI-S~4SQ 

•· KG•DR\'J ·i, 
1,2•DJPH•HrDRAZet$ED•j4349 

• · ·:·\ UGilCG•D~T.' • 
•-a·~r~_o2i;, ~(i1tr!f,rr).1U'!~4h 1 .. 

. ,,. :,-:,.·,,. SD,U5/KG•D. . 
N•11uj osoo-ic~P~o,.,so· ·.3;4·u. . 

. '• i:uG11CG•DRT,Y . · 
1 ~-2•4•tRJCHL •BENZ£11£- ·345·54f:•. 

: S0,UG/KG•D, '."· • 
HUACH\.BUTADIENE,SED

0

:3'705 
. UG/KG•DllT, , 

N APKTNALENt tS ED ~uatn~ .• 445 
lf"'l>RU 

ISOPHORONE,RD"tUG/KG 34411 
•ORT) 

H[XACHLCYCLOP[NT,S[D 34389 
UGIKG•DRT 

2•CHLNAPHTHAL[NEtS[D 34584 
UG/ICG•DRT 

AC[NAPHTHYLENt,SED 342~3 
UG/KG•ORT 

ACtNAPHTH[Nt,StD 342C8 
UGIICG•DP.Y 

2,,•0NT,S[Dtur,/KG• 34'~29 
[IPYJ 

2 ,••nriT ,<;EDtt1r.11e1;. 
OPYJ 

tl•NITIIOSl"IOJPk(PITLA"• .•44,!6 
so,11r.,,,r-~ 

Hr•ACLllf£NZF~r.,rr ,q,oz 
11r.1oec-r.P• 

,.11c1•HPCl J-t'l'CL rtk[I' ,·,.,_!,., 
!f\otrr./1':(,.~ 

llll"fJIITL J·t'll•ALATro ,._,,,_., 
cr.1•r., .. r-r• 

Stl2 
299301 

SEU 
299302 

SAMPLE: NUt'IB[RS 
S£14 S£20D S£15 
299303 299304 299305 

st16 
29'306 

$[17 
299307 

Stl8 
299308 

stn 
299309 

11121,as 11121193 11121113 11121193 111aa193 11,2,,as 11125193 11,25193 11125193 11125113 

8SQ 1D00 11DD 11D0 1453 ll~O 110D 1020 1010 9\5 

NA <nooo 

NA <11000 
I• 
~,. '(ltH 

,,Ji (890. · 

;-~l, :. ;, :<9,7D0. .. 
·NA· (11000. 
\ ;,..:· 
,NA · · d301> 

'NA <6200 

NA 16GIIGO 

NA (UOO 

NA <160!1 

NA UOOQ 

NA 27D00 

... 

.lf~ 

.,.~. 
'.f!A 
NA 

NA 

NA 

~NA 
\ 

NA 

NA 

NA 

,NA 

NA 

NA 

<zoo 

<200 

.. <17-
,;<~,DD' 

<200· 

'(59' 

<UD 

480 

·<22 

(28 

14D 

190 

(220 

<Ho 

·<'6· 

--·~1,3. 
<22il ... 
'S:iJ_o:. 
(gi, 
... ' 

·<110 

<H 
•'(26 

<UO 

(33 

(20 

(37 

(12!) 

(l'2 

(50 

(81, 

<UO 

<Uo 

Cl1 

<12. 

<1~.~-

<no 

<40 

<76 

n 
<16 

(60 

<2D 

<12 

<22 

c,a.o 
("8 

<31> 

(51 

<tH 

<17 

<19DO 

(1900 

o,o 

~17~ 

<1Uq· 

<1~00 

<HO 

<1100 

(UD 

(.21f 

(810 

<27D 

<160 

<HO 

(970 

(410 

(74'0 

<2400 

<23 

NA 

NA 

JU 

NA 

N'A.,· 

NA 

NA 

NA 

NA 

!U 

NA 

NA 

NA 

NA 

NA 

'I A 

'U 

(270 

(270 

<'8 

(25 

(270 

(270 

(84 

(160 

(20 

(31 

(130 

(100 

<•c 

<110 

u 

NA .... 
NA 

NA 

NA 

IU 

NA 

NA 

, .. 
Nl 

NA 

IU 

/U 



- - - ~ ..-
C~Vl~O~~(NTAL srJ[Nrr ~ r•1t:T111r.!:"PJ•1,: ,.1111111" ~TATus: fR[LJHtNARY 

PROJft T ~.lll"t;F'F ?;:4;'~42(, 
PRC,J[tT tU.,_! fR[NCH P"ASt 2 rtrLo ,,nu~: FD~~, 
PROJCCT "lhAG[R: RICK FOLK["[R PAU"[T[PS: lll ctA,-l'LrS: llL FlrLO G•OUP LrAot,: ,.,OLK[Mr• 

SAKFL[ NU"BEAS sru SC12 SE13 sci• SC20D S£15 SCU stn $[18 SC19 PARAM[TCRS STl)Rf'.T I 29UOO 299301 299302 299303 299304 2,9305 299U6 299307 2''308 299309 
DATt 11/21/U 11/21/83 11/21/BS 11121183 11130/83 ll/U/83 11/25/IS 11/25183 11/25/U 11/25193 
u11r no 1000 1100 1100 HS3 lUO 1100 1020 1010 9'5 
DIETHTL PHTHALnc. 34339 NA <UDO NA <20 <22 <13 (190 NA <27 'U SD,UG/KG•O 
Dl•N•BUTTL PHTHALATE 3'f112 NA (650 NA <12 ~180 34 <1U NA (18 ru S0,UG/KG•O 
BUTYL BCNePHTHALAT[ 3U95 NA <1400-. NA <27 <:U <18 . <251. NA <39 NA SO,UG/KG•D , 
81SC2•ETHYLH£XJPHTH, n102 NA ~ua~ HA 8900 440 110 UD NA (27 NA SOtUG/KG•O 
Ol•N•OCTYL PHTHALAT[ 34599· NA. ,td.<'50•' NA. <12 490 (9.~- -~.).iJ ~-~- ~~· 'U $0,Uc;/ICG•D .. PHENANTHR[NE,S[DCUG/ so,, NA '1000, NA, 510 <28 <17 <~~.! NA <H ru XG•DRY> . ! ;•-,-}~-;\: 1a.• ANTHRACtNE,StDCUG/ICG 34223· NA NA·: 94 65 ·<U ···<Uf., Nl ·en JU •DltTJ .. . ... 

' ~ rluouiiK!iDi•tri>cus, 3UT9 NA 21DOD~; NA · 4,o· 25 <U '(l,O IA II 11A 1 • · ·., · f-i~~j,J(y I . 
' - PYRtNt,S£D rUG/K&• 34472 NA 18DOD NA 45D 29 <u <190' Nl 100 ,u N . i qn,.~·: 

(13 
. -BENZIDINt,S[DCUG/KG• :59121 NA , (3_0_00 NA <62 <37 (5511 NA (la "' DRYI 

CHRYS[Nt,SCDCUG/KG• S4S23 NA '250D NA 70 150 <16 <210 NA (31 NA DRYJ 
8£NZOtA1ANTHRACtNE, '31152, NA 48D0 NA uo (50 <3D • (410 ,.. <U 'IU SDtUG/l(G•O 
3,3•0ICHLB[NZIDINE, 3U34 NJ 

SDtUG/KG•D 
(3500 NA <65 <77 <45 (650 ,u o.s lU 

B[NZOCB>FlUOR•N•SEDC '311233 NA (1200 Nl 2D11 <2' <16 <21'> lU <31 'U U(;/1( G•DR T) 
B[NZOCK>FlUORAN,S[D 34245 NA (1200 NA <22 (26 <16 <210 ro (31 !WA UGIICG•tlll't 
~ENZOtA> 0 YPrNt,!tD 311?5D -.J <tTOO NA <31 <37 <22 <3D0 ''U <• 5 1u ur./KG•OF'Y 
IND['ll') 11, 2, ?-er,,· yp • :'\'l(jDfj ~,. <2~DC NA (43 

sr.,11G/wf..•I' 
<50 00 (410 PU (60 'U 

D II~ t •1 Z O < A , I' J ANT lfF 1, , ~"55? "A <3000 l'fA ('i~ 
«:l',UG/Kr,•[I 

((,2 <37 (55D NA (78 lfA 

D(NZOf~HllPf~YLL~f, l'15?1t NI <2•00 ~,, <•• 
':OollG/K(' •(l 

<51 <:51 <"30 NA <6• NI 

2 , 3 , 7 , fl• TC flC! •SC ['I !II GI l"'"" ti:. 1.211100 NJ <.PO (HO <n,o <HOD . .,. C ,:! D !U ., ,; .n11.,, 
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t..c 
I .... 

I,.) 

rROJfCT ~U~hrP ~2,2~,1t 
rJ[LO G~OuP: rp~~~ 

PlP.lMCTtPS: All ~A~rLrS: &LL 

5£11 
29'300 

S£12 
299301 

S£13 
299302 

\TlTUS: PRCltMtNA~Y 

PROJtCT NA~t •RtNCH PHlS[ 2 
PROJCCT MANAGER: PICK FnLK[~tR 
FIFLD GROUP l~AOCR: R.rOLKEMtR 

SAMPLE NU"8£RS 
SE14 S£2GD SE15 
299303 299304 299305 

S£16 
299306 

S£17 
2'9307 

STflRf.T I 

DAT[ 11/21/83 11/21/83 ·11/21/83 11/21/83 11/30/93 11125/83 11/25/83 11125/83 \1/25183 11125/93 

TUI[ 

FLUOR[N[eSEOCUG/KG• 343A4 
DRYJ · 

4•CHLPHTLPH[NYL[TH£R 34644 
~~ SDeUG/K~•D 

P•CHLOR•"•CRCSOC,S£D 34455 
UG/KG•DRY 

Z•CHLOROPH[NOL,S£0, 3458, 
,.' · UG/KG•DRY , 
2i4~DICH~•PHENDL,SED3l,~D4· 
;·-~ UG/KG•DR.Y 
2 ,4•0lK['!~Ptt[NDL,S£D·ts,:u, 

.• y,/KG•D~Y, 
2,4•DI°NIT•PHENOL,S£D 3461' 

";~UG/KG•DRY .-. ; •. 
4 ·,·,·;;g ii'n ~ cittso(n £D 3 4660 
~-:.: \: :t.-.:, UG/KG•DRT 
Z•Nl~iOPHtNOL,StDCUG 345,4 

· '., •~•- /KG•DR Y J 
4•NITROPHENOL,SEDCU6 3464, 

. /KG•DIIYI 
P[NTACHLPHENOLeSED !9061 

U&/KG•DRY 
PH£NOL,S[DCUG/XG• 346,5 

DRYJ 
2e4t6•TRtCHLPHNLeSCD 34624 

UG/KC•DRT 

NA 

NA 

NA 

MA· 

NA 

NA 

"A 

HA 

1DOG 

590110 

<4100 

NA 

NA 

. NA 

, NA 

NA 

NA 

NA 

NA 

NA 

tU 

NA 

1100 

NA 

NA 

-HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

uoa 

25D 

<H 

NA 

.NA 

' NA 

NA 

NA 

NA 

NA 

1453 

<33 

<88 

NA 

NA 

'.N';. .,. 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

1130 

<2D 

(51 

(45 

<JT 

(110 

<60 

<83 

(130 

85 

UDO 

<270 

<740 

"NA 

NA 

NA" 
·,;: 
..A 

NA 

MA 

NA 

. NA 

u 

NA 

NA 

NA 

NA 

JIA 

. NA 
'''. 

NA 

•ffA_ 

NA 

NA 

NA 

1G1G 

<4D 

<1·J.O. 

03 

~n 
(97 

<73 

·'<ii .. 
-t220 

(130 

- (110 

(270 

945 

., 

NA 

NA 

IIIA 

u 

NA 



-- - .. 
r~vr~nNl'f~TJL ~rrrnrr ' t"'"lN"rRpir; ·.1111,iu STATU~: ~RELIMtN&RY 

i-1r,Jrcy ,wr·l'ri> ;:~"c.242L 
PR 'lJ[C T NA"r F'R[NCH PHAS[? rrrLn G•our: f"P~t2 

PAIIA~(fCPS: All Sll'PL[S: ALI. P~OJ[CT MANAG[R: RICK r~t.K[•[R 
Fl[LD r.•~ur- LtADCR: iioHIUii."CA 

SE20 S£21 
SAMPLC r,u11ac•~ scu S[2~ S[24 SC25 S[26 SC21 Sf:28 S£29 •ARA~[T[q5 STrRr.T • 299310 299311 2''9312 2':19l13 299314 299315 2'1931' 299311 n,31e 299319 DATE 11/30183 11130/83 11/20/83 11/25/83 11/25/83 11/24/83 11/24/83 11/27183 11/27/83 11/20153 

Tl"£ 1453 1100 104!\ 1415 14"0 1045 1145 1"40 HOO 1' 4'5 
TO[,S£D(MG/KG•DRY> '193"4 568 "10 <2"2 824 1310 30300 68900 341 1130 5'4 
CARBON,TOC,S£0CG/KG• f.87 u.2 13.3 u.o 4.74 4.10 115 ,,., 11.a 8.2" 21•" ORT> 
TdX,SEDC~GIKG•ORYJ 992U 2000 750 'HO 840 110 t7GOOG !UOOO noo 7 300 280D 
SOL IDS n VET IITJ 70318 54.4 54. 1 38.7 sa.o 62.4 24.2 31.1 44. a 53.J 2"•' ALDRIN~S[D(UG/KG• 39353 NA 

\ . 
NA <25.0 NA NA (39.0 <2s.a NA NA u ORTJ: 

(.., 8HC,A1S£DCUGIKG•ORY> 39076 NA NA <n.o NA NA <26.0 <n.o ru NA u I .... BHC,B,S[DIUCIKG•ORYj 34257 NA NA z,. <22. a· NA NA (36.0 (23.11 NA ru ru 
BNC,DiStQl~l/KC~DRY> 34262 NA NA .<41.0 ;11," NA, ·"s~o· <41.0 ·u '1111 ... 
BHC,CCLINDANEJSED 39783 kl 

UGIKG•DRY 
NA <22 NA 

·. 
NA <H <U 11A NA NA 

CHLORDANE,SCDCUG/KG- 39351 NA NA (330 NA . w·A <UD <340 NA NA NA DRYJ 
DDD.PP•,StDCUG/KG• 39311 ftA NA 02 NA NA (130 (83 NA NA ,u ORYt 
DDt,PP•,sco &UGIKG- 39321 ,., NA (40 

DRYJ 
NA NA <64 <H NA NA" •NA 

DDT.PP•.stDCUGIKG- 3931!1 NA IU <2'0 NA NA <46D <29D ru NA •• DRY> 
DitLDRJN,SEDCUGIKG- 39383 NA NA <•9 NA NA <79 (50 'NA NA u DRY> 
[NDOSULFANtAtSCDCUGI 343f:4 NA NA (44 NA NA <71 (45 NA l'IA l'IA ICG•DRT, 
rNonsuLF"AN,e,srncur., 3•359 NA NA <75 NA 

KG•OAT, 
NA (12D <76 IU NA 'fl 

[NDOSULrAN ~ULF',~[r., Jlt3S4 ,,a NA (460 NA 
UC:IICG•OPY 

NI <14? (47(1 NA ''U •u 

C~OPJN,~rncuG1,r.- 1939:!• ,, ,. If& <'10 PIA NA (14 ~ ('12 NA ~· '1A 
OPT> 

Hrs: T t C HLOP, SI'. n Cl•r-11' f, J9''1 ~ "I ... <29 NA NA (46 <2' NA ._, 'VA 
.ni:TI 

H(F-' TAC••LOII rpr,,~Lc 39'123 ~,. \'A <?-0 ,u Na (4@ <31 NA NI 'O 
tlf./KG•OD" 
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!NVIRQNM[NT&L SCI[~C[ , .-~·r.r ••r::rP r •ic 1 1/111114 ~TATUS: ~RrLJMJN&•y 
PltOJ[CT "''"f?f.D P2•n•2~ 

PROJ[CT Uf'[ rlt[NCH PHAS[ 2 "lr.LD r.•nuF": FPS[2 
PllOJ[CT IIANAG[k: RICK CQLl([H[R PAIIAl1[TtRS: ALL !:A"J.'tr~• Ill 
FltLD GltOUP L[AOCR: R.FOLK[H[R 

SUPLt N!IHBE'IS 5[20 sr21 SE22 SE23 SC24 SE:25 SE26 St27 5[28 sn, PARAl1ETCRS STnR[T I 299310 29'311 299312 299313 299314 2,,:s1s 2"')316 299U7 299318 299319 
DAT[ uno,as 11/30/"3 11/2D/83 11/25/83 11/25/85 11/24183 11/24/U 11/27/U 11/27/83 11/2C/U 
TUI[ 1453 1700 1045 1415 1440 1045 1145 144D 1400 1'45 
TOlAPHtNEtSEDCUG/KG• 39403 NA NA <UDO NA NA <3600 <UDO NA MA 'U 011w, 
[NORIN Al~.,~fDCUG/ 34369 NA NA (96 NA NA '154 (91 ,.A NA u . ·KG•ORYJ 
PCB-l0l6CUG/KG•O> 39514 <3.70 <3.n NA <3.4D 300 ru tfA <45.0 120 <12.0 
PCB•1260CUG/KG•DJ 39511 u.o 24.0 NA" -a.o 22.0 NA tfA 460 21.0 1.0 
ACROLEIN,S[DCUG/KG~ 34213 NA NA <UDO (610 NA <150000 <270DO NA NA (1800 DRY> 
ACRYLONITRILE,SCDCUG 3U18 NA NA (1900 <670 NA <150000 <27000 NA NA <1800 .. /KG•DRYJ 

c... 8[NZENt,SCDCUG/KG• 34237 NA NA 45 <1D NA 270000 12!JDOO NA NA (27 I DRYJ 
BROHOH[THANE,SCDCUG/ 34416 NA , .. <160 <56 NA <150D0 <UOG ru NA <150 

V, 

!CG•DRYJ 
BROIIODICHLOROM[THAN[ 3433D NA NA (65 <23 NA <640D <HO NA NA <U . SO,UG/KG•D 
BRO"OFORM,S[DCUl/kG• 3421:10 NA NA <140 ·<47 

ORTJ 
NA <12000 (1900 NA NA <130 

<51 NA (11000 <2000 NA NA <140 
CARBON T[TRACHLORIDC 342,, NA NA <ISO 

SDCUG/KG•D 
NA <,100 3000 NA NA <67 CHLOROBCNZENE,SEDIUG 3,30, NA NA on (11o 

/KG•DP.Y> 
<UDDD <UDl' NA NA <110 CHLOROETHANE,StOCUG/ 3,31, NA NA <180 <63 NA 

ICG•ORYJ 
2•CHL•ETHTLYINL[TH(R 34579 NA NA <110 (3'9 

sn,uG1,cr;-o 
NA U50D (1600 NA NA <110 

C"LOROFORH,S[OIUG/ ~43111 NA NJ <62 <U 
KG-n•u 

NA 23D000 550 DI! NA NA (58 

rHLO~Ol"[T~A~",S[VIUG 3H21 NA ""' (91 <H NI (':1006 < 14ffC PU NA 02 11cr.-n.,,, 
o I l\;, o"" oc11 L ,.,, o•· r •,. ar:i: ~,.3-9 ~IA •u <110 <38 NA <llDOC <15110 lU ~- <110 

~ r. .11r;/1q;-11 
[I ICHL •r, 1rL11 1•' l'l"fhAtl[ J•~H PIA PU <160 (fl- ,.., < 1 ~'):)0 <?20 O PU NA <ISO 

~l"ollr./"G-r 
1 , 1 r. I C 1-l ' r T II u;'" • ~ [ Cl • H't99 Mjl ., ,a <~2 <18 ~IA :!''1000 ! !iDDOO NA ., . <•J .... ,.,r:-rnv 
1. ~-n I Ct<L Qf• '1f I ,,r:.r, l't'>H ~- ,u (101 (35 NJ ::~oooo HO!JCO ;u "41 ('J'S 

""•"r.1•,~-r• 



.. ,..,.,. - - ... -- .... ... 
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iii .. 111 ... 
rHvt~~~~f~l•L tCl~Htt \ ["'r.1111rp,p•r, l/U/1''1 s TA rus: Pli[Ll"lINa•y 

f,Ot)J[C T l~\Jl"h(II f.2•2.:?,1,; 
PROJECT Nlft[ f'P[NCH PHU[ 2 rl[LO r,p~ur: fP~r, 
PROJECT MANAGER( RICK FOLK["[J PARA•( TfPS: I-Lt t;&,.Plrs: All FJ[LD CROUP LEAD[~: R..roLK[M[ji 

SAl'IPl[ NUHB[RS 
S£20 S£21 SC22 S[23 S£24 SE:25 St26 St27 S£28 S£2' •ARA'1[TCOS STnR[T I 299310 299311 2'J93U 2,,su 2'9314 299315 29U16 2'9317 2'J':'31(1 299319 

OAT[ 11/3D/83 11/30/113 1112D/&3 11125/lll 11/25/,13 Sl/24/83 11/24/U 11/21/83 Jl/27183 11/20/Sl 
rJMC 1'53 17D0 1045 1415 144D 1D45 llU 14110 14 00 1,45 
1,1 DlCHl'[THtNt,StD 34504 ffA NA <120 <41 NA <110D0 UDO NA NA <110 UG/KG•DRY 
T•1,2•DICHLORO£THCNC 34549 NA NA <110 <ST NA 77011D 2roaoo NA NA <1D0 SDtUG/KG•D 
l,2•DJCHLOROPROPANt, 34544 NA NA ('65 :u NA· <UDO 100000 NA NA <U SDtUG/KG•D 
CIS•1,3•DJCH'PROP[Nt 34702 NA NA (110 (36 NA· (83D0 (1400 NA NA o, so,u,uics-o. 
[THYLB[NZtNt,StDCUG/ 3431" NA NA <17 <31 NA 87000 3900D NA NA <U ICG•DRT> 
NETHY

0

LEN[ ·CHLOR .. $t0 34426 NA NA <110 9400 NA caaoil. 170000 NA NA <91 UG/1(8•0RT 
1,1,2,2~TtT•CK•CTHAN 34519 "Nl NA (56 <20 NA <56D0 <770 NA NA <53 t.., SD,U8/~G~D 

I ~CTCL•tTHL[NC,S£D 34478 NA NA <110 <61 NA. UODDD 60D0 NA NA <110 - UG/KG•DRY a-
1,1,l•TRlCHL'tTHANtt 34509 Nl NA <11D (39 NA <110D0 (1500 NA NA <110 SD,UG/KG•O 
1,1,2•TRJCHL•tTHANEt 34514 NA NA .(120 (40 NA <11000 55000 NA NA <110 SD,UG/KG•D 
TRICHLOAO[THCNE,SCD 34487 NA NA <UO (39 NA '8000 160D0 NA Ill <110 UG/KG•DRY 
TRlCHLOROFLUOROM[T", !44'111 NA 

St',UG/KG•D 
NA <16D <S• NA <120D0 <2200 NA NA <1-50 

TOLU[NC,S[OCUG/KG• 34,\,113 Nl IU <"7 <17 NA 170000 870D0 NA NA <•• DIIY> 
VINYL CHLORIDC,S[D 3-.,s NA 

Ur./KG•DRY 
tu <12D (40 NA UOOD 69D00 NA NA <110 

T•l,3•0JCH•PROP[NE, 3U,IJT N• 
S0,llC/KG•D 

l,U (44 (\6 NA (350D nor. ,u N • ('12 

9JSl?•(HL[T~YL)(THr.P 31127(: <4& 'IA <131! 050 
sr,ur.111r.-o IU <13~1)C <?70".' <300 (:!51l <UD 

l,!•OIC~LDC~1r~r,stn 
1,,: /Kr.-nP, 

H511, <52 II A <130 010 ru <1-C:)t (ltC!C! 0 <320 (2!,0 <BG 

1.--~,c~Lrc~,r~r,~rc J-'if• <"I '" <DO <~•H •u. <l!~H 01~0 (300 (?50 (lo~ 0 ,,,.111r-01n 
1,2-01c~LPr~1r,r,~cr l"5n (!,~ llA <l•D 08C 

ur.111r-rA" 
lliA (1!,0t; '• ODD (~50 <2!>0 <hC 

~[JAC"L•rThA~r,~fO l<1 !9') (96 NA <?50 <68C! 
IJr./lCC•I'"' Y 

IU <2f:DOI '71!'0 (5D!! c, 7C (1' C 

.. 



-..---------- -----.... ---- ------------ -- -- ... -- -
[~VIF,~~(QTlL ~rir~rr • --••r.1 ••!: rP 1 ••r, ·1111/"0IJ ~T&Tus: PR[LIMJNA•Y 

;,::'JS:Cl •.1•1.•hru ";. •2.::11J2 •• PRl)JCCT NAI-'!: (fl CflCH PHAS[ 2 
rzri n r,Pour: Ff~r~ P~OJECT NAUAGtK: RICK FOLK[N[R 
: tr<sr•CHfl!.: &LL 1-A"PLE~: ALL rlS:LO GP~ur LrAD[P: l.F~lK£N(P. 

SIUIFL[ '4:JIIQ[IIS 
SE2C S£21 St22 SU~ st2• St25 S£26 SU7 St28 $[29 

PAIU"![TEDS ST"RC'T J 299310 299311 299312 2'?9lll 29931" 2'99Sl5 2'J9!lf, nnn 2'931P. 2'9319 

DATE 11/:'.'0/83 111311/83 11/20/8~ 11125/83 11/25/1! 1112'183 11/24/83 11/27/83 11/2118:S 11/20/83 

TJl'I[ 1"53 1700 10•5 1"15 141n 10"5 11"5 H•o 1'00 1"45 

B1S12•CHL[THOXJl-'TH£N 342lll (240 NA <570 <1600 NA <62000 <11000 <1"00 <1100 <3100 
SD,UG/KG•D 

BISC2•CHLISDPRJ[THCR 34286 <240 ,.,. (570 (1600 NA <62000 (170QO. <1'CO <1100 <31DD 
SD,UG/KG•D 

NlTROBtNZ[N[,S[DCUG/ 34450 <<H tU <UO (350 NA <UDOO <llOO <300 <25D ('60 
ICG•DRYJ 

1,2•DIPH•HYORAZo,S[D 34l11J9 <21 NA (52 (140 NA <5UO <UGQ .· <UO <'iT (280 
~G/KG•DR\' 

N•NITROSDDl"CTHTLA"' 34441 <2311 NA (570 <UDO NA (58000 <17000 <HOD <1100 <3000 
SD,UGIKG•D 

N•NITROSOD•N•PROP,SD 34431 (240 NA (570 <16D0 NA (62000 <11000 <1"D0 <110D <31D0 
UG/KC•DRY 

1t2•••TRICHL•BENZENE 3"55" (7!1 NA <18D <5DD NA <1'D00 (5300 <40 <llO (991 
c..... SDwUG/KG•D 
I HCXACHLBUTADIENE,SED 39705 <1"D NA <370 <950 NA <36000 .<lDDOD <85D <68D (UDI -" UG/KG•DRY 

NAPHTHALENE,StOIUG/ 3,,,s Utt NA 12D <12D NA 8700000 1700000 <11D <8" <2U 
ICG•ORYJ 

,I S"'-tt_ORONC • SEO CUG /KG 34"11 <26 NA (65 <1,0 NA <7100 <1'00 <160 <UD (351 
•ORY> 

H[XACHLCYCLOP[NT,S[D 34389 <110 PU (290 <760 NA <29000 <8200 <660 <530 <UDD 
UG/KG•DRY 

2•CHLNAP"TH&LCN£•SCD 34'ill4 (SK NA Ot, <250 NA <'1100 <2500 <210 (170 <5'DD 
UG/KG-ORY 

&C[""APHTHTL[N[,S[D 311J2'i3 42 ,, . <52 <140 to 2HOODO 2'SODO, <130 <97 <2SD 
UGIKG•OR 'Y 

AC[NAPHTHENE,SED 3HC8 <37 ,.,, (94 <260 ru ,100000 17CDO~ <230 <19D <SU 
UG/ICG•OPY 

2•6•DNT,S£D1UG/ICG• 3"£,29 <120 IO <310 <"70 NA <32000 nno <7'SO (6Qi) <17 CD 
OIIYJ 

2 ,OIJ •[iNT ,Ci [0 IIIGIKG• :''H•J(r <RI\ "IJ <2i" <61" NA <2:SliOO cuoo <53' ( 430 <1200 
011'1'1 

N-~)TRO~~~trHtnYLAr, )U,!,f• <H ,u <t3r. (?lt' NA (JHr.O 1!:~0CO <?H < 2!tt <7CO 
~n.11r,11Cr:-r 

H[rlCLR~[nlr~t,SfQ ~•n•J <'II ,o < 2~" ( !,4 I\ ~·• <2'11"~ (~0!10 <'S10 (45~ <l~~O 
11r.11Cc-rr., 

01~, 
fr•l~"."t'"<ll rt•••L [T..,rJ. ! "' !>? '~ 00 

.. , <75, <:: l,; 0 ,. . <'79:-tl!l <12006 <1800 <15GO 
, r. ur. ,,,r -r 

[I p•r UHL Fl'Tl•AI &Tr 1 ~-!,I.. <?O , .. <73 <211 ,.,. ( l!' 0 0 '2J 00 <Ut> <141 <~90 

c:r,.11r. '" r.-r 



....... 
r•ROJ[CT 1'1111,.f'rp f;:•2:!fo:>;. 
r1rLD ~Rnur: r~~[2 
PAliA 11 [T[PS: Alt. !'""trs: ILL 

PROJ[CT N&~~ JP[NCH ~"lSC 2 
PROJ[CT ftA~Ar.r.R: RJCK rotKt"t• 
FIELD GPour Lr,crR: P.FOL~c-c~ 

c... 
I .... 

00 

STnR£T • 

OAT£ 

Ol[THTL PHTHALATC, 34339 
so.uG/KG•D 

OI•N•BUTTL PHTHAlATt 39112 
5D,UG/KG•O 

BUTYL BtN.PHTHALAT[ 34295 
SD,UG/KG-D 

BlSC2-£THTLHtXJPHTH• 391r2 
so.u,uc;-r, 

Dl•N•OCTTL PHTHALATE 34599 
SO,UG/t<G•O 

PH[NANTHP[NC,S[DIUG/ 34464 
KG•DRYJ 

ANTHRAC[N[1S[DCUG/t<G 34223 
•ORYJ 

fLUORANTH[NE,SEDCUG/ 34379 
KG-on, 

PTRENC,S[DCUG/KG• 34472 
DRU 

BCNZtDlNC•SEDCUGIKG• 39121 
DRU 

CHRYS[N[.S[OCUGIKG• 34323 
DRTJ 

P[nZOIAJANTHRAC(NC, 3,s29 
SD,UG/KG•D 

3,3•0tCHL8fNZ10tM£, ~-~34 
S1'1,IIG/KG•D 

~~l'IIZOCRJfLUORAN,SEOf 3,233 
UG/KG•OPTt 

BCNZOCK>FLUORAN,SCO 34245 
UGIKG•DPY 

~Cl'IIZO(A)P1P£Hr,~rn !42~0 
llf./K(i•l'DY 

T11;~r••n11.2,!-rr·11vi-, ~""0'· 
~r, 11r. ,~·,. -r 

Cl! I· f ~• Z Li f A t •'I A •1 T II• A, ~ Cl r,o: ": 
~ri.11c;,,,r -ri 

rn,;r,cc,,,! 1rrpyt•·• f, ''i'!l2• 

, • • • : , t, • T Cr: r; , Sr•· r II t; I !, "f., f
,cr: - r a,., 

SE2r-
299UO 

SAl'IPL[ P<f\JHRUS 
S£23 SC2" ~£25 
2~9J1J 299314 2~9315 

$£26 
299316 

SC27 
29':S17 

11/30/83 11130/83 11120/83 11125/83 11/25/Pl 11124/83 11/24/83 11127/P.3 11127/83 11/20193 

S£28 
299318 

S£29 
299319 

1453 1700 1045 1415 1440 U45 1145 1"'0 1"00 1'45 

<15 

<32 

17000 

1500(1 

<30 

<26 

<26 

<52 

<!Iii 

(2F, 

<37 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<57 

<37 

('81 

23000 

21000 

<73 

((,5 

59 

78 

<no 

(65 

<t!!I 

< 21!1) 

(65 

<,s 

<170 

(140 

<12oc 

<160 

<99 

<230 

2600 

(540 

(210 

<190 

(160 

<160 

<470 

(190 

(370 

(5!,0 

(190 

(2!.-! 

NA 

NA 

NA 

<6200 

<3800 

<HOO 

NA (f»2IO 

NA <3800 

NA 83D0000 

NA zzooaoo 

NA 3DDDOOD 

NA· 2500000 

N-l <1800D 

NA 790000 

NA 74DDDD 

NA <210 DD 

NA 7DDDD0 

NA <71DD 

NA 450000 

<1700 

<1100 

<UDO 

"no· 
<UDO 

630000 

UOODO 

17D00D · 

noaoo 
(5000 

60000 

UDDO 

<6100 

45DOO 

(1900 

(290!' 

<41)0t

<5!1t'i, 

05'l!IJ 

(87 

<190 

32"0 

<87 

<18D 

<160 

(140 

<140 

(410 

<UO 

<320 

<SOC 

<u.o 

(1f,Q 

(Ill !I 

<HOO 

(150 

9500 

<130 

<11D 

<11D 

<UD 

<13• 

<2'0 

(130 

(13C 

<UC 

<2foD 

<320 

<l!IC 

<no 

910 

820 

<HD 

181 

<200 

<3U 

<350 

(31D 

<JlD 

(91G 

<350 

qoo 

<1200 

(,530 

<J5D 

010 

<HO 
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Pn H: •:.-rt.,T "l c.r Ir ,·rr ,. r•:r.111rrp1•,,,: 1/11/P• ~TITUS: ~~r1.1~1~1e, 

"II ll,1: Cl •:ll"!'rf: ".-,2:-,;, ', PR:lJ(CT J.IAl't lRi:!iCH DtfAS[ 2 
r lrt r, r.n,.111·: fP~r. PROJCCT KAt1aG£R: JIJCIC FOLK[Pl[lt 
=•A~l-"l Tf"~: "LL !'·A••pLrr.: &1.L Fl£1.D GROUf LrAD[R: RoFOLKC"[R 

u~ru: icuriSLRS 
c-r- •· ......... St 21 SE:>2 ![2!- SE:24 St25 $[26 S[27 5[28 5[29 

:>ARA'"[T[DS ST"R[T I 299110 2,9311 299312 299313 29931" 2'9315 2,,su 299317 29'131f 299ll'J 

OAT[ 11/30/8'! 11/30/83 11/20/83 11/25/83 11/25/83 11/24/83 11/24/U 11/27/U 11/2'1/a?. 11/20/U 

T I l'I[ 1"53 1700 1045 1H5 lH0 1045 11,s 14'0 1"00 1H5 

FLUOR[NE,S[DCUG/KG• 3"3R• <3!1 NA <8' <250 NA 54000D0 400000 <210. <17D (500 
DRYI 

4-CH1.PHYLPH£NYL[TH[R 34644 (91 NA <231! (640 NA <24000 (6900 <570 <'5D <UOO 
SD ,UG/KG-D 

P•CHLOJl•M•CR[SOLoSCD !4455 NA NA <2D0 (560 NA <21000 (610C NA N& Ml 
UGIKG·DRY 

2•CHLOROPH[NOL,SCD, 34589 ,tA NA <150 (400 ftA <15000 <'12DO NA NA !U 
UG/ICG-DAY 

2,4•01CH1.•PHEN01.,S[O 3"6(14 NA NA <210 <5'M NA <22000 (611)0 ,.,. NA IU 
UG/KG•ORY 

2,4•DIPIET 1 PH[NOL1SED 34609 NA Pl A <160 (45D NA 83000 (4800 NA NA IU 
UG/KG•ORY 

2,4•DINIT•PHENOL1SED 34619 NA NA <170 ("71) "' (18000 <500D NA NA NA 
UG/KG•DRY 

:.... 4,6•DINIT•CRES01.,StD 34660 ffA NA <4'D <1"0D NA (50000 (14000 NA NA u 
I UG/KG•ORY -'° 2•NITROPHtNOL,S[DtUG 345'H ru NA (2110 (7(,IJ NA <29000 <8201i NA NA 'U 

/KG•DRY> 
4•N?TROP~ENOLoS[DfUG l"64Cf MA , .. <390 <1100 NA <40000 <12D00 NA NA NA 

llfG;,.OPYJ 
P[NTACHLPH[NOL,S[O 3,ou NA NA (5511 <1501) NA 740000 29000 NA Nl u 

UG/KG•OA"I' 
PH(NOLoSEOtUr,/KG• ~4695 ,,. N• (130 (371J NA 1700D0 5500G NA NA ff A 

ORY> 
2,4,~•TRICHLPHNL,~[0 346?.• NA tu (2CIO C750 NA <2•000 <74'0 II NA NA NA 

UG/KG-DRY 
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APPENDIX K 

Chemical Results--Soils 
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CNVIRONHfNTAL SCI[NC[ & [NGJNE[RIWG 08131/U FIELD GROUP FRSS1 STATUS IS f'INAL 

PPOJfC:T ~UPl!!tP e!P.l\1210 PROJECT NAME FRENCH LTD HAZVASTE SAl'll'L[~: SCOH PARA"ETERS: PPS[D PROJ£'CT IUNAG[R oor HJ7ELL FIELD GROUP LEADER R1CKFOI.ICE"ER 

SAMPLE NUIUIEltS 
SIID1 SDD4 SOOS SOtf. S0060 PlRA•tTEIIS STr.RET I 23noo, 230012 noon noo1, 230015 

DATE "1141113 4/H/83 4114/83 4116/113 4/16/8:5 

TIME 1245 930 1415 1500 1500 

8HC1GtllNDAN[J~ED 1978! (180 <1U <UC <no (180 
UG/KG-DRY 

BHt,D,SEDCUG/KG-ORYJ 34262 <296 (296 (296 <2'6 (296 

HEPTACHLOR,SEOCUG/KG 31J4U <210 (210 <210 OU <210 -DRY> 
ALORINtSEDCUG/KG- 39533 <21~ <215 <215 <215 <215 Dltn 
HEPTACHLOII [Po.,sro 39423 <390 (390 (390 <3,0 (390 

'? UG/KG-DRY 
tNDOSULFANtltSEOtUGI 34364 (520 (520 <520 <520 (520 to-' 

ICG•OltY> 
DIELDRIN,SEOCUG/~G- 3tJ385 <SRO (580 (580 <580' <S80 DRY> 
DOE,PP•,sro CUI/KG- 39121 (610 (610 (610 <610 (610 

ORYJ 
ENDRlN,SEDlUG/kG• 3tJ393 <i5oa <1500 <1500 <1500 (1500 

DRYJ 
tNDOSULFAN,8,SEOCU,/ 34359 <no 

KG•f\PY J 
(730 <730 <HIJ <no 

DDD,PP 1 ,SEDCUG/KG~ 39311 (730 (73D <730 (730' (130 
OIITI 

DDTtPP•,StDlUO/KG• 39301 <1700 
DRY) 

<1700 <1700 <17DO (1700 

CHLORDA~E,StOCUG/KG• 39351 <51QO 
Dltn 

<SlllO <5101! <5700" <5700 

TOXAPH[~t,S[OCUG/KG• 39403 (1901!0 <19000 <19000 <nooo <UOOO 
Dll'U 

PCBS,stocur-,KG•DRT) 3951' 2090110 237000 <9550 <9550 (9550 

[NDOSULFAN SULF,StO, M35~ (24\U) <2400 <HU (2400 <240.0 
Ur./KG•DAY 

f.''4DIIIN AL De ,SEl.'CUGI 34369 <3750· 
ICG•DRTI 

<3750 <3750 <3750 <3751 



,..... ...... -.. ...... --.. iii iii 

[NVt~ONM[NTAL SCJ[NCr '- ENGJNt[PtNr. 

Pll'IJ[C'f "IUMBtR euo121• 
c;AMl'L[S: POT 
:OROJ!:CT l'IU!AG[P oavr MJ7£Ll 

$~01 
•UA'ltTEilS UDRET I 23(1004' 

DATE '11"1113 

rr"r. 1245 

ARSENlt,S[D fl'IG/KG• U03 2.4 
DP'IJ 

BERYlllUM,StDc,G/kG• 1013 o.s 
OIIY> 

CADMIUM,S£0 CMG/KG• 1028 0.3 
DP'IJ 

,;c C"IIO .. lUM•SED C~G/KG- 1U9 220 
QIIYJ 

N COPP[R,S[DCl'IGl~G- 1143 96 
DRY> 

MCRCURY•SCOCMGIKG- '11921 le51i 
01"f) 

~ICkEL,S£D CMG/KG• U68 12 
DRY> 

LEAO,S£D f-,G/KG•DAY> 1052 136 

SCL[~IUM,SEO Cl'IG/KG• 1148 0.1 
OIIYJ 

SILYER,SEO CMGIKG• 1078 0.1 
ORYl 

TKALLIUK,SEOCMGl~G• JU8(1 (18e7 
QDY) 

ZINC,sto ,~G/KG•DPY) 1093 122 

ANTtMONY,S[D C"G/KG• IOU <37 
[10) 

iii ■ 1· ·~~ 1 111 11a WI _. - -

1'8/31183 FIELD GROUP FRSSl STATUS IS FINAL 

PROJECT NAM£ FRENCH LTD HAZVIST[ 
PlAl .. [TEAS: S£06 
FIELD GROUP L[ADCR RICKFOLK[M(R 

SAMPLE NUlllft[RS 



.......... --.-... .,.. ................. -.. ---.. --.. --- - --
[IIYIROIUl[NTAL SCl[NC[ I '[NGJNFFRTNr. !!8/31/!'3 F!ELD ~RCUP r•=s1 ::TATUS IS r1RAL 

PROJECT NUflBEP 83801210 PROJECT NAM[ FRENCH LTD HAZVASTE 
SAflPLES: StD'J PARA,.ETtu: SEDl 
DROJE:CT "lNAGtR DAYE "llELL ~IELD GROUP LEADER RJCKFOLK[MER 

SA"PLC NIJNBERS 
SQOl S002 S!103 S114 son S006 S0060 

PARA,.[T[RS STOREY I 23000, 23!1010 230011 2HG12 230013 230014 231!015 

DATE 4114/83 4/16/113 4/7/83 4/14/83 4/14/93 4/16/83 4116/U 

TIME 1245 1615 1145 ,30 141'5 1500 1500 

SO~IDS ll VET un 70318 1a.2 45.1 ,,.1 55.r. 47•\ 30.0 33.'I 
,: ;."'~ 

2De'1 CARBON,TOC,SEOCG/KG- HT 45.0 21.s 24.q 44e'I 1,.2 18. 1 
: • ORT> 

TOX1SEOCUG/KG-ORY) 99261 330000 140000 t.DDOO 256000· l?HI! 82700 115400 

~ PHtN~~~,S~DCUG/KG- H'r31 NA IIA IIIA NA, NA NA NA I 
w ORT)· 

SUGO~ TOE ,SEO CNGIKG•IIET ). . ..99.lil snaoo 1230 646 421 646 647 . ,.. ., .. , . ' ... ··. 



·---------- -
ENVIRDN"ENTAL SCICNCE & [~GJNEEAING ll8/31/83 flELD GROUP FRSS1 STATUS IS fIUL 

PROJECT NU"RCR 8381.'1210 PROJECT NU[ FRENCH LTD HAZVASTt SAMPLES: SED11 PARAMETERS: FRS1 PROJECT PIANAGCII DAVr IIIZrLL flELU GROUP LEADER IUCKFOLK[ft[R 

SAl"Lt tflPIB£"5 snu S003 $004 SOOS PARA 111 £T[llS STf!Rf."T I 23t'0O'J 230011 230D12 230015 
DATE 4/14/83 4/7/8? 4/14/83 4/14/~3 

Tll'lt 1245 1145 930 1'15 

1,4-DICHLBENZFN[,S[D 3,s1, <lROOO <230 <20000 (260 
UG/KG-ORY 

1,2-DtCHLBENZENE,SED ~"534' (20000 (260 <UOOll <?ftO UG/KG-DU 
H[XACHL'ETHANE,SED :,-399 <36DOQ (450 <40000 <510 Ut;/KG•DRY 
BlSt2-CHLETHYL1ETk£R 3"2T6 <18000 <230 (2QQQ0 <260 SD,UG/KC•D 
8ISC2•tHLtTHOl)MTHAN 34281 (94000 <1100 04000 (1200 

SD,UGIKG•D 
BtSC2•CHLISOPR>ETK[R !42M, <9000 <1100 (940QQ (1200 

S0,UGIKG•D 
~ 1,2-DJPH•HYDRAZ.,sto 34349 <7300 03 <820D <110 
~ UG/KG•DRY 

N•HITROSODlPtTH,LAPlt 34441 <81000 
S0,UG/KG•D 

<1100 <IJOIOI (1200"' 

N•NITROSOD-N•PROP,SO 34431 <•Hoot.' <1100 (940011 (1200 
UG/KG•ORY 

1,2,~•TPtCHL•ftENZtNt 3"5'5\ <27000 030 <30000 (!90 
SD,UGIKG•D. 

H[XACHLBUTADJ[NEiSEO 39705 <50000 
Ur./KG•DRY 

(61l0 <56000 (7?0 

NAPHTHAL£N£,SED(UG/ 3H,s r.Bl'O (R~ \80000 <911 
KG•DRYJ 

ISOPHOAONE,S[OCUGIKG 3•"11 <9' DO <120 <11DOO <HO 
•DIIYI 

"[XACHLCYCLOPENT,S[D 3•3pq <,O'lOO <510 05000 (560 
UG/KG•DAY 

2•CHLNAPHTHAl[N[,S[D 34~84 <13D~jj 
IIG/KG•OIIY 

<160 (14000 <2on 

AC[NAPHTHYl£~E,SCD 31l20:!' 3701!0 (93 2811000 <110 
ur/lfG-DRY 

•tENAPHTHEN(,S£0 !'1420II <1"000 (180 68000 <200 
ur. IK G•[\11 Y 

2,6•0~T,~£0&UG/rG- 3"E-2Ci <•srioo <'571! <SOOOD (650 
OPTI 

2,•-nHT,~E~(ur./~G- 3"f>I' <noeo (400 <35000 <,, a 
f'FT) 

~-NITROs~otr~EMYL•¥· 3•11,H, <l'JOOO 0110 ('21000 (280 
c: (I. 11G11tr.-c 



CNYJRON"[NTAL SCIENCE l [NG!N[[PJNG 

PROJECT NU•BfA P38D1216 
SAl'IPLrs: 
PR~J[CT ~-~AG[R o•vr MJ7rLL 

STORfT I 
sou 
230009 

4/14/83 

HElACLRB[NZENE•StD 3q701 <34000 
UG/KG•ORY 

4•8PPHNL PHNL tTH[R 34639 <110000 
SD,UG/ICG•O 

Ol"ETHYL PHTHAllTE, 34344 <11000 
SD,UG/KG•O 

DIETHYL PHTHALATE• 34339 (84ft0 
SD,U&/KG•D 

DI•N•BUTTL PHT~ALATF 39112 <53n~ 
SDeUG/1<9•0 

BUTYL BENePHTHALAT£ 342'5 <12009 
SD,UG/KG•O 

BISC1•ETHYLHEXJPHTH, 39102 <8400 
SD,UG/KG-D 

DJ-N•OCTYL PHTHAlATE 34~19 (530ft 
SD,UG/KG•D 

PHENANT"R[Nt,SEDCUG/ 34464 19000 
KG•ORYJ 

ANTHRAC[NE,S[DCUGIKG 3422! <12000 
•DPYJ 

FLUORANTHENE,SEOCUG/ 34379 98000 
KG•ORY, • 

DYR[Nt,SEDCUG/KO- 34472 110000 
DRY> 

BENZJOINE,S[OCUG/KG• 3q121 <31000 
DRYJ 

CHRYSENE.SEDIUr./KG• 34323 <12000 
OPYl 

8£NZO(AJANTHPICCN[, 34S?q 55000 
SD,IJG/KG•n 

3,3-DJCHLPfhZIDINC, 34634 <30000 
so,,,r,11cr.-0 

~ENZO<BJFLUORA~,SED< 34233 ~200D· 
Ut;/ICG•DPY) 

BENZOIK>FLUOPAN,SED 34245 <12000 
UG/ICG-OPY 

~EN70CIJDYRrNE,~[0 342~~ <14000 
ll'=/K r.-l'IP. Y 

tNDCH011,2,~-co,ryA, 34•0~ <1qooo 
Sl'hUG /l(G •O 

S003 
230011 

4/7/83 

!)9/31/83 

S004 
230012 

4/14/83 

1145 930 

<430 (3BOOO 

<1400 <130000 

<140 (12000 

(71) <5900 

<15 O <1300D 

<110 <11400 

220 (5900 

<1•0 360000 

<120 16000 

<110 10000 

<110 110000 

<310 <27000 

<120 14000 

<2•0 230!1D 

<370 <33000 

<12D 25000 

<120 <11noo 

<lPO <HOOi.i 

FIELD GROUP FRSSl STATUS IS FINAL 

PROJECT NA"[ FRENCH LTD HAZVASTE 

FIELD GROUP LEADER RICKFOLKC"ER 

SANPLt NUN8£'1$ 
SOC'5 
230013 

4114/83 

14i-S (4,0 
f. 

<1600 
i· 

<l!O 

<120 

<80 

070 
;~ 

<1"20 ~. 

<UO 

<S50 

(140 

(280 

(420 

<140 

<200 

280 



& 

£NVIAO~"rNTJL SCIINrr r [~.•GIN[[PJNr, 08/31/P.:S FIELD GROUP FRSS1 SUTUS JS FINAL 

Pl»OJ!'CT PJU"l![P q3pn121 u PROJECT iiiH£" fNENCH LTD HAZVlST[ SAMPL!:!ll: 
rRO,JtCl IUtiAC.tP oavr IIJ lfll FI£lD GROUP LEADER RlCKFOLICCKER 

Sl"PLE NUNBERS 
$"01 S!l0~ St'"' SOD"' DAU 11 !'.Tf~S C:TnRrT • ;13:,ot1, 23ft911 2!0012 2:SOL'13 

DATE '11'/83 417183 '11'l83 'l1'/113 

TIMr U45 1145 930 1'15 

0tRE~ZO<AtHlANTHPA• :!!,ss-, <31000 <310 <naoc 3'50 
SD•IJG/KG•D 

StNZOfGHIJPCRTLCNC, 34524 <2l'l!01;1 
S[t.UG/KG•O 

(26(: <23!100 <HO 

2,3,7,B•TCDD,SCDCUG/ 30711 <17000C 
KG•[IRTJ 

(22"10 <190000 <2'500 

FLU~R[NC,stocur./KG• :!14384 (130QC 
['IIIT J 

(!M' 130001 <200 

4•C"LPHYLPHENYLETH[R :,4644 <340011 (4:'11! (31000 (480 
::i,; Stl.UG/KG•D 
I P•CHLOll•M•CPCSOL,SCD 344~!- (30000 (370 <33000 <240 °' UG/lfG•DPY 

2•CHLOPOPH[NOL,S£D, 34581J <21000 
UG/XG•DRY 

(210 <24000 <170 

2,4-DJCML•PH[NOLtSED 34604 (3100fl (390 (34000 <250. 
ur./KG•Dtll 

2,4-DIMET•PH[NOL,SED 34609 <23000 <300 <26000 <1'9 
Ur./KG•DAY 

2,4-[IINIT•PHENOL,srn 1,t.1, <:H009 <ltQ <27000 <200 
Ut;/KG•DPY 

4,t.•DINIT•CRr.SnL,SED :S4t.t,O <69000 <flRC <77000 <560 
Ur:IKG•DPY 

2•NITROPHCNOL,StDCUG 1•59, <'IOOQO <510 (45000 <320 
/ICG•l\PYJ 

4•NJTROPH£NOL,S[DfUG 34619 <56000 <7DO <6201!0 (450 
/ICG•DPY I 

'[NTAC~LDH£HOL,S[D 31JU1 <8000:1 
ur;/XG•DRY 

<1100 <119000 (64 :i 

~HFNOL,SE~CUG/ICG• 3-6~5 (1')000 (240 <210CiG (tf,0 
l)IIYJ 

2,4,f.•TRIC~LPH~L,S[O 3_,2, <3"}000 (41)0 c,11000 <!21J 
ur./KG•OP'Y 



- - - - - a - -..-..- ........................ ... 

PPOJrct •1l•,.,1r11t ,,-~; •• ,. 
~IFLD Gnrur: rPcn2 

"l/JJIP• STATUS: rPrL1~r~aPy 

PaPi~[T[PS: £tl ~A~rtrs: ALL 
~R~J[CT hA~~ tPl~Ch pw1st? 
PROJ[~T KANAGrP: ,,cK r1LK~~CR 
~ltlD GROUP L[lOCR: 1.r~LK£~C• 

PARA,.ETCRS 

DAT[ 

TIN[ 

STOR[T • 

TOt,S[Dl"G/KG•DRTJ ,9344 

CARBON,TOC,SEDCGIKG• 687 
DRY> 

TOX,SEDCUG/KG•DRYJ '9263 

SOLIDS ex V[T VTt 70318 

ACROLttN,StDCUGIKG• 3421~ 
!)RY>. 

ACRYLONtTRILE,StDCUG 34218 
/K&•ORY). 

BENJENE,StDCUG/KG•; 34237 
DRY> 

8ROKOKtTHAN~iSCD'IUG/ 3441' 
KG•DRT> 

BROKODICHLORDKETNAN[ 3433D 
D,UG/JCG•D 

BROKDFORK,S[DCUG/KG• 3429D 
DRTI 

CARBDN T[TRACHLORIDE 3429, 
SOCUG/KG•D 

CHlOROBENZ[NE,StDCUG 34304 
/KG•DRYJ 

CHLORO[THANE,S[DCUG/ '4314 
KG•DRY) 

2•CHL 1 [THYLYlNLtTKtR 34579 
SD,UG/KG•O 

CHlOROFOR"tSCOCUG/ !4318 
Kf.•OAYJ 

CHLOAO~[THANr,~cocu~ ~4421 
/l'ti•~PY) 

DIBPOMnrwtoP,,.rTHINf ,,,oq 
Sl',tJt;IKG•l'l 

DIC~L·Ol~LUO•~rTHA~r J•~~
sn,1ir.11cr.-r, 

t,lLIC~L•r1HA~r.,r~. J,•~9 
1.,r.11< G •r•P, 

J,?•rJC~LOP~[T~ftN[, J-53~ 
c;n,11r.,.,, •• n 

St'll7 
21119200 

S008 
299201 

SDD9 
211,202 

Sll1PL[ PIUMB[P.S 
!;DU 
211,20, 

ll/30/83 11/25/83 11/25/83 11/25/13 11/25183 

1730 1615 1515 1630 164~ 

6'8 

1'00 

NA 

NA 

NA 

NA 

Nl 

NA 

NA 

PIA 

1630 

39.2 

2300 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

tfl 

NA 

602 

020 

<92D 

<h 
(76 

(31 

<7D 

<86 

<53 

(30 

<669 

1.,s 

1000 

NA 

NA .. 
NA 

NA 

Nl 

U1D0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Nl 

ti A 

N• 

N& 



--.. --..---.. - - --.. .. .. ._. .. ._. 1111 ._ ... 1111 ... -1111 

!: Ill Y J JI (1 N N f '· H L sc1n,c-r ' ,,,,. J ••r r P t •:c; 1,11,11, SUTU~! r I!£!.,!~ HJ.t!:T 
rDOJ!:r.T ••IIV[cr,D ,i,,;•,H 
r 1 £tt' G11 •1Ur; TPCr.t PRQJ[CT rut·i: rR ENCM o,,.sr '] P&P,H'[T£1>5: l.LL "'A"r.L!"'~: All PROJECT fUN&r,£11: IIJCIC r('LK""'[R 

FJELD GPour Lf'AIJ[R: PoFl'ILK["'i:D 

s~ 11 1 !l:OIIP SA"DL[ 'fU,.BUS 
PARA"l[T[ftS $009 !01(' sou S Tf\R[T I 2°~2CI} 2992D1 n,202 299203 299204 
DAT£ ll/30/83 J 1/25/83 11125/U 11125/Rl U/U/83 
Tl"E I 73l' 1615 1515 1630 1645 
1,1 DiCHL'ETH(Nr,sro 34Sn4 Nl NA <56 N.A UCIICG•DRT NA 
T-1,2•DtCHLOROttHtNt !4'!4'J "" SDtUCIKG•D 

NA (50 NA NA 

lt2•DJCHLOROPROPAN£, 34544 NA 
SD,UGlll'G•D 

NA <31 NA NA 
CJS•1,3•0JCH•PRQP[N[ 30~2 NA NA (4@ NA NA SD,UGIICG•D 
£THYL8[NZ[~t,S[DCUG/ 34374 Nl NA (42 NA ,ca 

KG•DRYl 
N[THYL[NE CNLQR.,SED 34426 N& NA (4' NA NA 

~ UG/ICG•DRY 
I 1,1,2,2•T£T•CH•tTHaN 34!l'J NA NA <27 NA NA 00 SD,UG/ICG•D 

T[TC1.•ETHL[Nt,S£D 34478 NA llfA (84 NA NA 
Un/KG-on 

1,1,l•TPJCHL'tTHANE, 3~5119 10 NA <52 NA NA 
SD,uGhCG•D 

1,1,2•TRtCHLt(THIN£, 3•514 NA 
sn,ur.1tcr.-o 

NA (54 NA NA 

TRICHLORO[TNr.NF,SEO ~••n NI 
IJG/ICG•OPY 

NA <51 NA NA 

TR. l CM\. OP OF \.11oa ol'IE 1)1 t ~-,,1 ... "' <H NA NA 
SD,uG/ll'G•D 

TOLU[NE,S[DCUG/~G• JUU N& 
DPYI 

tfA <23 ,u NA 

VINYL CttLOR JO[ ,SEO :!4''15 NA NA <~5 NA NA Ur./lCG•DPT 
T•1,3•DICH•PRDPtN£, 34(,~7 N& "a en NA HI 

sr..ur.11ec:-n 
Ol~l?•C~LrT~YLl!:T~r~ Jlf2H, <&5 NA '330 N& NI 

c::r.11r.1,:c-r. 
llt'R HI,"!' r 111"./l'!G• ]'3Jl ,.,. ,u <H ■ O NA ... 

"'F y, 
l' t•C , I,, S ! lll 11 1· I I' 5 • D" Y t 1?076 "' "' <13,0 NA 'U 

F.-c ,,, ,sn,, ""'" i;-oDv, HU7 NA NA < I 11 • 0 '" ,u 

rHr.. r,. Sf LI C UG/IC••DP y, JtiU~ ,,. H• <32.0 "IA ~-



_ __, ___ _ .. ._...__....,...,......,..,..-.... -..................... .... ... 
~~OJFCT ~~v~rP ~)•~'.•?l 
rJrt~ GP~Ur: rR~~~ 

'.llll/1" 

PROJ[CT N&~[ FR[NC" D~ASC: 
r-UAIOl[.t[DS: All .. ,. .. r.u:l-: ALL PROJECT ftlNAG[R: 'ICK fOL~t~(P 

rttlO GDOUP L!ADC,: P,FOLKCM[P 

PAU!"FTtRS STnRrt • 

BKCtGCLINDA~r.,sco 39?83 
UGIKG•DR'Y 

CHLORDANC,StDIUGIKG- 3q3~1 
DRY> 

ODOtPP•,scocuGIKG• 39311 
OR'l'J 

ODt,PP•,S[D IUGIKG• 39321 
Dll'IS 

DDTtPP•,StDIUGIKG• !9l01 
DRY) 

DitLDRtN,StOCUGIKG• !9383 
DRYS 

CNDOSULFAN,1,SEDIUG/ 34364 
KG•DRY> 

t~OOSULflN,B,S[DIUGI 34359 
KG•tlRY) 

[NOOSULFAN SULF,StD, 34354 
UG/XG•DRT 

[NDRtN,StDIUGIKG• 39393 
DRTJ 

HEPTACHlORtSEOCUGIKG 39413 
-no, 

H[PTACHLOR £POX,~[O 39423 
UGIKG•OPY 

TOtAPHCN[,StOCUGIKG• ~94C3 
DRYJ 

[NORJN ALDe,S[DCUG/ 343~9 
KG•DPYJ 

PCD•l016CIIGIKG•l'\I 39514 

I ,:!•OICIILfifP/1rt:r.uo Jll5G9 
11G ,., r,-C\P" 

1.,-~,cHLUrN1rNc,srn 3,574 
11r.1wr-nDT 

I ,,-~rCPLFr~1rNt,!rD 311~39 
ll(d I' f,• r• D T 

H~1AC~L•CTH•~r,~~tl J,J99 
11r: ,,, C,•!"f: y 

~oo, 
299202 

SUtPL[ t.lUIIBC•S 
Slllt' S011 
299203 211,20, 

11130183 11125/83 11/25183 11/25183 11125/Rl 

1730 1615 1515 1630 1645 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<3.DD 

<91 

(1'5 

<tao 

,.,. 

NA 

NA 

NA 

NA 

NA 

150 

,u 

IIA 

,o 

re, 

<H 

<32 

<2311 

09 

<35· 

NA 

u 

<350 

<33t 

<3?!) 

NA 

IU 

NA 

Ml 

NA 

NA 

IU 

tu 

NA 

NA 

NA 

NA 

NA 

l.oo 

ru 

NA 

ffA 

NA 

_NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

,,. 
<Z.50 

.,, 

.. ... 



----

~ 
I -0 

.......... -- ... -- -- .............. 
i>110Ji.CT •ml't!fP "~•£'.'1t2( 
rttlO ~~OUP: FP~r~ 
r-u t.nt.HPt: iu ! A"rlf~: I.LL 

PROJftT NA~[ fA[NCH DHlS[ 1 
rlOJ[CT "ANAG[R: RICK roLK[~ER 
FlfLD r.JOUP LtAOtR: R.FOlKL~£• 

PARA•rTtRS 

DATt 

TIM[ 

STl)R[T I 

BISt2~tHL[THDX)MTHAN 34281 
SO,UG/KG•D 

BIS<2•CHLISOPR)[THER 34286 
SO,.UG/KG•D 

NJTROBENZCNE,S[DCUG/ 34450 
KG•DRYJ 

1,2-DlPK•HYDRAZ.,StO 3434' 
UG/KG•DRY 

N•HITROSODJMETHYLAM, 34441 
~D,UG,IKG•D 

N•NlTROSOD•N•PROPtSO 34431 
UG/KG•DRY 

1,2,4•TR?CHL•8tNZ£N[ 34554 
S0,UG/KG•O 

HEXACHLBUTlDI[Nt,sto 39705 
UG/KG•DU 

NAPHTHAL[Nt,S[DCUG/ !4445 
KG•DP.Y) 

ISOPHORONt,SEDtUO/XG !4411 
•DAT) 

H[XACHLCYtLOP[NT,StO 343~9 
UG/KG•ORY 

2•CHLNAPHTHAL[NE,S[O 34~84 
Ul;/KG•DPY 

At[NAPHTHYL[Nt,sro 3420~ 
Ur./KG-ORY 

AC[NAPHT.,r.NC,S[O 3•208 
ur./KG•OPY 

2,~•0NT,SCDCUG/WI;• 3462q 
l)D T) 

2,•·"~T,scrcu~,~~- 3•61• 
!'11.Y) 

~-~JTF~~~n,,~r~YL&~, Jll436 
SC ,1,r,1i,:,;..r 

H(JtCLPtrtt7r~r,sFr 3,101 
ur ,~r.-r~·, 

• -s"PH~•t p.,,,L PI'( R HU? 
so,ur.111G-r 
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APR~ '3 '84 
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TO 

THRU 

Chris Lippe, Solid Waste and Spill Response 
ENruRCEMENT AN 

DATE: Apr1f'Ef-9, Of§MTIDN~ 

FROM : Clarence E. Johnson, Field Representative, District 7 

French Ltd. of Houston Pit, Crosby, Super Fund Site SUBJECT: 

I. Introduction 

The French Ltd. of Houston site located in a sandpit off Hwy. 90 near 
Crosby originally was operated by Mr. B.G. Burton. French Ltd. of 
Houston, Inc. bought the site in June, 1967. It was operated by French 
Ltd. of Houston until May 3, 1971 when a temporary restraining order was 
granted by a Harris County District Court. The site was used by French 
ltd. vacuum trucks only and received 70,000,000 gallons per year of 
industrial solid waste liquids and sludges. 

The site in May, 1971, when it was shut down contained 2 - 3 feet of heavy 
oils on the surface (PCB contaminated); wastewater in pit had a pH of 
1.9 and COO of 35,000 - 40,000 mg/1. 

The 189th District Court through court orders issued every 60 days required 
the almost bankrupt French Ltd. of Houston, Inc. to remove and burn in 
their burners the heavy oils on the pit, neutralize the acid in the pit 
with 20,000 tons of cement plant flue dust (80 - 90% lime), and aerate 
the pit. 

In June, 1973 a 100 year flood on the San Jacinto River covered the pit 
and flushed out most of the wastewater, when the dikes were breached in 
two spots. 

The 189th District Court then required that the dike be repaired, all 
structures demolished, the land deeded to the State of Texas, and $20,000 
fine paid to Harris County. 

II. Findings 

l. Sandmining occurred in the French Ltd. Pit area before the sandpit 
was used for industrial solid waste disposal. These sandpits usually 
dropped the water table in the sandpits 15 - 30 feet. 

2. Two large sandpits started operations during the operation of the 
French Ltd. Pit. The water in these sandpits became contaminated 
within 30 - 60 days. 
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Mr. Brian Dixon 
Page 2 
April 13, 1984 

3. The residents of Riverdale Subdivision, southwest of the French Ltd. 
Pit for the most part had shallow private wells 25- 75 feet deep. 
In the early 1970's these wells were sampled by District 7 and Harris 
County Pollutjon Control. The well water had a hydrocarbon or chemical 
odor, a floating film of oil (rainbow), low pH, COD contamination, 
and heavy metals. 

4. Harris County Precinct 2 operated a burning garbage dump for over 20 
years adjacent to Riverdale Subdivision on the east. In 1967 this 
was converted to a "sanitary landfill", whose trenches were 20 feet 
deep into the water sand. These trenches always had water in them 
with an oily film and chemical odor. 

5. Good drinking water in the area required a 300 feet deep well which 
French Ltd. of Houston had at the site and several other nearby 
residents. 

Signed --~-~-~---~-___ f:_--:___-,,;,jZP:,,..:r'J.:......;.....~-

Approved Yl/~f(I,~ 
CEJ/ka 
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